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Attention has recently been called to the wide diversity of opinions and 
of methods in the treatment of operation of the injured or displaced car- 
tilages of the knee joint, not only in different countries, but also among sur- 
geons in the same country. Particularly is this true with reference to the 
incision used for exposing the joint for the purpose of removing the car- 
tilage, the amount of cartilage removed, and the length of time of the post- 
operative treatment. It seemed advisable to assemble a report from 
men of experience in the different countries and to establish a comparison 
of the methods used by them. It can be assumed that the principle of 
conduct established by such men would represent the method which each 
had found by experience the one of choice because of the satisfactory results 











230 REMOVAL OF THE MENISCUS 
obtained by him. To collect opinions on a few but important points with 
reference to this subject, statements have been obtained from a number of 
orthopaedic and general surgeons from different countries, giving their 
views and their methods of dealing with special features of this subject. 
The men selected are those surgeons whose opinions and methods would 
express the representative views in their communities, and all are of an 
established reputation in their communities. They were asked for a state- 
ment of their opinions and of their practice in regard to the following points: 

1. Does the severity of the trauma bear any relation to the character 
and extent of the injury to the meniscus? 

2. Inits removal, what incision do you consider advisable: 

a. the small lateral? 
b. the large lateral with section of the lateral ligament? 
c. the median patellar? 
d. the lateral patellar? 
3. A. Should the whole cartilage be removed or only the injured por- 
tion? 

B. With displaced not fractured cartilage, what proportion should 

be removed? 

4. What is the time of postoperative convalescence? 

a. in bed? 
b. before beginning weight-bearing on the leg? 
c. before allowing the full use of the knee? 

An attempt has been made to group the answers in tabular form for 
the ease of comparison, but, in using this method, it has frequently been 
necessary to indicate the individual’s preference in the procedure in ques- 
tion, rather than his definite custom in dealing with these special points. 
The answers in the table, therefore, cannot be considered as final, for many 
naturally are given with reservations,—as, for instance, some surgeons indi- 
cate their preference for the removal of a portion of the cartilage, but, under 
certain conditions, practise the extirpation of the entire meniscus. The 
table is designed for a quick comparison of the points under discussion, and 
represents the general views and preferences for methods of procedure, 
modified when advisable by the conditions met with in the individual cases. 
In the letters accompanying the answers to the four questions, many have 
expressed views culled from their practical experience; such statements as 
have definite bearing on the points in question have been taken from the 
answers and are presented in the pages which follow the table. 

It is interesting to observe the wide latitude in the views and the 
methods of treatment among surgeons, both orthopaedic and general, of 
recognized skill, judgment, and experience. There seeras to be at times 
something of a national method or point of view. It is hoped that, by this 
presentation of the various opinions and methods of dealing with this im- 
portant subject, obtained from representative men of experience in widely 
separated communities in the different parts of the world, the readers of 
The Journal may find something of profit. Editor 
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DR. MARCEL BOPPE, PARIS, FRANCE. Chirurgien des Hépitaur. 


There is no definite relation between the severity of the trauma and 
the severity of the injury, but operation is usually found more difficult in 
those cases in which the patient does not remember the initial injury. 

The preoperative diagnosis is important. In cases in which the diag- 
nosis is clear, the lateral incision with suture of the lateral ligament is used. 
In cases in which the diagnosis is not clear, or, when, with the displaced 
meniscus, there is hypertrophy of the adipose tissues of the region of the 
ligament, arthrotomy is performed through the lateral patellar incision. 
If the diagnosis is not clear between the external or internal cartilage, the 
transpatellar incision is preferred. 

In the bucket-handle injury as complete removal of the meniscus as 
possible is performed. 


DR. J. BRAINE, PARIS, FRANCE. Chirurgien des Hépitaur. 


There is no relation between the severity of the trauma and the gravity 
of the lesions of the cartilage. Usually there is a slight injury, due to the 
accident, which is completed by the movements of the knee; this explains 
the sudden appearance of locking. 

The small incision is used with the coneavity above extending from the 
tip of the patella to the posterior portion of the condyle. Usually the 
meniscus is removed in toto, in which case it is necessary to cut the lateral 
ligament, but great care is taken in its repair by careful interrupted suture 
with non-absorbable thread, linen, silk, or horsehair. If the suture is made 
with great care, there is no unfortunate result from this section. It is easier 
to explore the articulation thoroughly and perform a complete meniscec- 
tomy by this section which more or less extends posteriorly through the 
lateral ligament. In case the diagnosis of the position of the lesion is not 
clear, and if there is a question of further injury—such as injury to the 
crucial ligament—the transpatellar incision is used. 

In general, a complete meniscectomy is practised ; but a partial removal 
is done when it is possible, provided that the portion remaining is entirely 
uninjured. With displaced, not fractured, cartilage the entire meniscus 
is removed. 


DR. PHILIPP J. ERLACHER, GRAZ, AUSTRIA. Universitélsprofsssor fur Ortho- 
pddische Chirurgie, Vorstand der Chirurg.-Orthop. Abteilung der Kinderklinik. 
In some cases there is a distinct relation found between the severity 
of the joint injury and the injury to the meniscus, yet the luxation of the 
meniscus can be caused by very slight trauma, particularly when the move- 
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ment of the leg follows the fixation of the foot. We never operate on the 
primary, only on the secondary or the recurring cases of derangement. 

The inner incision is used, extending as far as the lateral ligament when 
necessary to expose the joint. If the diagnosis is not clear, or, if in addition 
to the meniscus injury, there are evidences of injury to the joint, the S- 
shaped incision of Payr is used in order to obtain a better view of the interior 
of the joint. 

In injuries to the meniscus, either the entire meniscus is removed or 
only the injured portion, in which case the remaining portion is sutured. 
It must be remembered that frequently an arthritis deformans may later 


supervene. 


PROF. DR. RICCARDO GALEAZZI, MILAN, ITALY.  Direttore, Pio Istituto dei 
Rachitici, Clinica Ortopedica e Traumatologica della R. Universita. 


The severity of the trauma has no special relation to the degree of 
injury, but the mechanism of the trauma, which is usually indirect and 
with torsion, is of more importance. 

The lateral incision at the level of the interarticular line is used, but in 
no case is the lateral ligament severed. When a lesion to the posterior part 
of the meniscus is suspected, a longitudinal popliteal incision is also used. 
The median patellar incision is harmful to recovery. 

When the meniscus is severely injured, it is removed in toto. If there 
is a partial injury only and a large portion of it is intact, the injured portion 
only is removed. The displaced meniscus is systematically sutured to the 
capsule and to the corresponding transverse ligament. 

In cases of simple fixation, passive motion is allowed after ten or twelve 
days, weight-bearing after fifteen days, and full use of the leg after twenty 
days. In cases of partial removal of the meniscus, the time of remaining 
in bed is a few days longer. When the meniscus is entirely removed, an 
orthopaedic apparatus is applied and slight weight-bearing is allowed after 
twenty-five days with gradual increase. Full use of the knee is allowed 
only after thirty-five toforty days. The orthopaedic ambulatory apparatus, 
allowing free joint movement, is worn for two months. 


W. E. GALLIE, M.D., F.A.C.S., TORONTO, CANADA. Professor of Surgery, 

University of Toronto, Surge n-in-Chief, Toronto General Hospital. 

There is no relation between the severity of the trauma and the 
character and extent of the injury. 

The small incision is used, not more than an inch and a half in length, 
nearly vertical, between the medial edge of the patella and the most 
prominent point of the subcutaneous surface of the internal condyle of the 
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femur, extending downward to the upper border of the tibia. The synovial 
membrane is opened at the top of the incision, and then split down to the 
cartilage. Large incisions give no better view than the smaller ones. 

Treatment of the meniscus depends upon the condition found on 
opening. As a rule, the portion of the cartilage displaced or loosened is 
removed; in bucket-handle tears, when the cartilage is dislocated into the 
intercondylar notch, the dislocated portion is detached from its two extrem- 
ities, leaving the narrow rim attached to the capsule undisturbed. In my 
experience this method results in cure and is preferable, because of its 
simplicity, to any method that necessitates added operative interference 
within the joint. 

The period of postoperative convalescence varies with individuals. In 
uncomplicated cases, the patient is kept in bed for two weeks. After two 
weeks he is allowed up with crutches; slight weight-bearing is permitted. 
If no effusion results, the weight-bearing is increased. Ordinary walking is 
usually allowed in five weeks. In older patients, and particularly in those 
in whom arthritis is present, convalescence is always more prolonged and 
may occupy several months. 


PROF. DR. JULIUS HASS, VIENNA, AUSTRIA. Vorstand, Universitdéts Ambula- 


torium fiir Orthopddische Chirurgie in dem Allgemeinen Krankenhaus. 


The severity of the trauma bears no relation to the character and 
severity of the injury to the meniscus, but, in practically all cases, the sud- 
den rotation of the tibia with the flexed knee causes the injury. Anatomical 
deformities, such as knock-knee or a constitutional laxity of the ligaments, 
constitute favorable conditions for the occurrence of this injury. 

The parapatellar incision, eight centimeters in length, is used, ex- 
tending from the edge of the patella, and, if necessary, extended to the 
S-shaped incision of Payr. The lateral ligament is never incised. The 
operation is performed with the knee at right angles over the edge of the 
table. 

The displaced or fractured meniscus is completely removed. 

The patient is kept in bed eight days with the leg in a plaster cast. 
The plaster is then removed and the patient is allowed to walk, but the 
joint is protected by an elastic or rubber bandage for several weeks. The 
full use of the knee is permitted in four weeks. 


MELVIN 8. HENDERSON, M.D., F.A.C.S., ROCHESTER, MINNESOTA. Chief 
of the Orthopaedic Section of The Mayo Clinic. 
Inasmuch as the trauma is indirect, it is difficult to estimate the actual 
force acting on the meniscus involved. If the force applied continues to 
act after the initial tear, there may be irreparable damage to the supportive 
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ligamentous structures. Therefore, it is fair to say that the severity of the 
trauma may not bear direct relation to the extent of the injury to the menis- 
cus itself, but does to the future function of the joint. Attention must be 
given to the fact of the frequency of the damage to the crucial ligaments in 
cartilage injuries. If there is laxity of the knee joint due to ligamentous 
injury, considerable disability may follow and prevent participation in 
athletics. If the patient is not warned of this possibility before the 
operation, its explanation afterward is somewhat embarrassing. 

The anterolateral incision, one and one-half inches in length, directly 
over the articulation is used with the knee flexed over the table. In case of 
unusual difficulty in removing the posterior portion of the cartilage, a 
posterolateral incision in front of the hamstrings is used to remove the 
posterior portion. Convalescence is not prolonged by the two incisions. 

In the majority of cases the entire cartilage is removed, but, if definite 
injury appears in the anterior portion, the posterior can be left in situ. 
Removal of the anterior three-fifths is usually sufficient, but it should be 
remembered that a tear in the posterior third or fourth is difficult to see. 
The displaced cartilage should always be removed. 

In the after-treatment the patient may sit up on the second day, but a 
postoperative splint is worn for five days. The period before weight- 
bearing is permitted varies with the effusion. With no effusion, the 
patient is allowed weight-bearing in five to seven days. After a week the 
patient is allowed to use the knee as much as he wishes, for the anterolateral 
and posterolateral incisions damage no structures of any importance. 
























DR. MURK JANSEN, LEIDEN, HOLLAND. 










In my experience, failures in the meniscus operations are frequently 
due to confusion with the nippings of the fat pads, from which differentia- 
tion should be made. In estimating the part played by the trauma in the 
etiology, it must be remembered that the lateral and rotary element is 
characteristic. The severity of the trauma also plays a part in that the 
lateral ligament may be torn or distended. 

The small lateral incision gives rise to fewer adhesions than the large 
curved incision. The incisions of Kocher and Payr tend to the formation 
of more adhesions and are, in my opinion, unnecessarily large for the re- 
moval of either the fat pads or the meniscus. The small lateral incision is 
lengthened only in those cases in which the posterior half of the meniscus is 
to be removed and cannot be pulled out anteriorly. However, in such 
cases, the lateral ligament is never severed. 

The detached portion of the cartilage should be removed and the other 
allowed to remain in place if it is firmly held in situ, but when there is 
locking in flexion and tenderness to pressure at the posterior part of the 
lateral ligament the whole cartilage should be removed. 
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PROF. DR. ARNOLD JIRASEK, PRAGUE, CZECHOSLOVAKIA. Prednosta I 

Chirurgické Kliniky, University Karlovy. 

The severity of the trauma does not bear any relation to the character 
and the extent of the injury, but an intercondylar dislocation is caused by 
severe trauma. The ligamentous and muscular tonicity plays an important 
role, for in hypotonic patients an insignificant injury may lead to rupture of 
the meniscus which would not under more normal conditions. 

The lateral incision from the inner portion of the ligamentum patellae, 
extending to the first third of the lateral ligament, is used, but the ligament 
may be partially severed. The inner parapatellar incision has not proved 
satisfactory. In the partial, longitudinal rupture, the torn portion of the 
meniscus is removed; in case of displacement, the whole cartilage is removed. 


SIR ROBERT JONES, BART., LIVERPOOL, ENGLAND. 


The severity of the trauma undoubtedly bears a relation to the extent 
of the injury to the meniscus, but a cartilage which has been partially or 
completely displaced for a long period is more destructive of articular 
function than a badly fractured cartilage immediately removed. 

The cartilage is removed through the small lateral incision, starting an 
inch from the middle line and passing obliquely downward, crossing the 


joint about its center. Should there be complications at the posterior part 
of the cartilage, an additional, almost perpendicular incision should be 
made in the posterolateral aspect of the joint. The median patellar or the 
lateral patellar incisions are never necessary. Division of the lateral liga- 
ment to any extent is to be scrupulously avoided. The whole cartilage 
should be removed, with certain exceptions. This can be accomplished 
usually by displacing the inner cartilage outward and the outer cartilage 
inward to the center of the joint and by pulling upon the cartilage it can be 
divided by a short-bladed tenotomy knife. The very short stump left 
behind is quite harmless. When the anterior end of the cartilage is de- 
tached or hanging by a shred and the posterior part is quite firm, the loose 
piece alone may be removed. If there is the slightest doubt, however, the 
whole cartilage is best removed. 

Weight-bearing may be allowed in two to three days if desired, but 
usually the patient is kept in bed for a week, with the knee fixed in flexion 
by a splint. Active movements are allowed in three weeks. From the 
first, the patient is trained to contract the quadriceps many times a day 
without flexing the knee. Experience in some thousands of cases has 
proved that systematic training for sports should not be started for at least 
five weeks, for, if started too early, a perfect result is often delayed. 

It is my custom never to operate in the presence of effusion, nor in old 
cases do I make a preliminary reduction of the displacement. The rule 
should be formulated that no knee should be operated upon until symptoms 
justify the removal of the cartilage. The so called inspection is futile. 
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PROF. DR. STANISLAV KOSTLIVY, BRATISLAVA, CZECHOSLOVAKIA. — P#ed- 


nosta Chirurgické Kliniky, Komenského University. 





The degree of trauma bears no relation whatever to the extent or shape 
of the rupture of the cartilage, but the mechanism of the trauma is always 
associated with a rotary motion and a certain amount of abduction or 







adduction. 
The small, curved, lateral incision is used along the edge of the patella 


to the level of the joint and curving upward toward the lateral ligament. 
This ligament is not severed. The total extirpation of the injured meniscus 
is practised even when it is not fractured. 

The patient is not kept in bed more than eight days. If there is then 
no exudation in the joint, the patient is allowed to walk carefully with a 
compression bandage. If there is exudation, it is removed by puncture. 
The patient is allowed to walk freely after three to four weeks, but is 
advised to wear a knee bandage for a longer time. 

















T. P. McMURRAY, M.CH., F.R.C.S., LIVERPOOL, ENGLAND. Honorary 
Surgeon Northern Hospital, Liverpool, Honorary Surgeon Royal Liverpool Children’s 


Hospital. 






It is my opinion that there is no relation whatever between the type 
It is frequently seen 






of injury and the injury sustained by the meniscus. 
that a man sitting on his heels may, with a very slight twist of his body, 
make an extensive tear of the whole cartilage, whereas a patient may sustain 
a very severe injury with a very slight injury to the cartilage. The type 
of the trauma is more important than the severity. 

The preoperative diagnosis is particularly important and, although 
often dif—cult, is possible with sufficient care. It is particularly important 
since in a large group of cases the injury to the cartilage is in the posterior 
portion and because inspection of such an injury at the time of operation is 
quite impossible by any incision in the anterolateral aspect of the joint. 

The whole cartilage should be removed. If the broken portion only is 
removed by cutting off its base, the cut fibers are left attached at one end 
and frequently a further split occurs which results in the failure of the opera- 
tion. I have operated many times on cases previously operated upon, in 
which the posterior portion has been left but has subsequently given trouble 
and required removal. The complete removal of the cartilage can be done 
through the small anterolateral incision with one exception,—namely, in 
those rare cases in which the injury is a transverse break at the level of the 
internal lateral ligament, in which case it is wise to remove the posterior 
portion at the same time through a small posterolateral incision. 

Consideration of the postoperative treatment resolves itself into the 
question of early movements, which are designed to prevent muscle wasting 
and stiffness, as opposed to the normal period of rest for any operative 
wound, during which the scar becomes firm and the traumatie synovitis 
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caused by the arthrotomy disappears. My practice is to keep the patient 
recumbent for ten days, with the knee slightly flexed on a splint, before re- 
moval of the stitches, followed by ambulatory treatment with fixation for 
another ten days and then free use of the knee. In no case have I found any 
trouble with restriction of movements or any difficulty in restoring the 
muscles to their normal tone. 


DR. ALBERT MOUCHET, PARIS, FRANCE. Chirurgien de UH épital St.-Louis, 
Ancien Président de la Société Francaise d’Orthopédie. 

I have not observed that the severity of the trauma influences clearly 
the form or extent of the injury to the meniscus, but repeated injuries exert 
a definite influence. 

The incision used is the internal transverse, with section of the lateral 
ligament if necessary. The ligament is repaired by interrupted stitches of 
horsehair and does not give any unfortunate results. 

The meniscus is removed in toto, whether it be fractured or displaced. 
However, in the meniscus bipartitus the internal, free portion only is 
removed, leaving the outer peripheral portion adherent to the capsule. 

In the after-treatment the patient is kept in bed for twelve days, and 
then is allowed to be up only with crutches, and is given massage and 
exercises to develop flexion in the knee. Mobilization, however, is always 
active, never passive. 


PROF. DR. JULIUS PETRIVALSKY, BRNO, CZECHOSLOVAKIA. Piednosta 
Chirurgické Kliniky, Masarykovy University. 

In indirect injury to the meniscus, the force of external rotation and 
abduction of the tibia plays more of a part than the severity of the trauma. 
Direct injury to the meniscus is rare, but in direct injury the trauma bears a 
definite relation to the character and extent of the injury. 

The short, transverse, curved incision from the attachment of the liga- 
mentum patellae to the edge of the lateral ligament is used, but the ligament 
is never cut. In cases requiring a larger entrance and a more complete 
view, the incision is extended upward to the inner parapatellar area. In 
cases of partial break or partial dislocation, only the injured portion is 
removed. In cases of total rupture, the whole cartilage is removed. 


JOHN L. PORTER, M.D., F.A.C.S., EVANSTON, ILLINOIS. 


The positive diagnosis as well as prognosis is unwarranted in almost 
any case, for there is no other operation in orthopaedic surgery in which 
such startling surprises often await the operator. Removal of the cartilage, 
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or as much as can be removed without unnecessarily long incisions or too 
great exposure of the joint, gives the most satisfactory results. The 
anterior portion of the meniscus can be removed, leaving the posterior 
fourth, with complete recovery of function. The three-inch curved incision 
is adequate for the removal of the cartilage and the inspection of the crucial 
ligaments, and does not injure the lateral ligament. Removal of the entire 
sartilage is more desirable, but there are cases in which it is difficult. It is 
better to leave a portion than to spend too much time or to make too large 











an incision in exposing the joint. 

In the after-treatment a plaster cast, or a posterior splint, is applied 
and worn for two days, when it is removed and the knee gently flexed. 
This is repeated on the third day and the patient is allowed to get out of bed 
and bear weight on the foot. The splint is worn for a week, but removed 
ach day for passive movement, which is very gradually increased. The 
patient remains in the hospital, but not in bed, for about eight days until 
the stitches are removed, after which a knee cage is applied. The patient 
is allowed to use the leg as much as is possible with this protection and 
massage is begun. The full use of the leg with normal function is not pos- 
sible until the capsule is fully healed and the exudate has subsided, which 
takes from three to four weeks. 



















PROF. DR. VITTORIO PUTTI, BOLOGNA, ITALY. Direttore, Istituto Ortopedico 


Rizzoli, Clinica Ortopedica della R. Universita. 







There is a relation between the severity of the trauma and the type of 
injury, but clinically it is very difficult, if not impossible, to establish this 






relation. 
The inner incision, ten centimeters long, is used with section of the 
lateral ligament if necessary. The entire cartilage is removed, even if.it is 
only displaced and not torn. 
In the after-treatment a splint is worn for fifteen or twenty days, after 
which the patient is allowed mobilization. A splint is advised during the 
day for a month to six weeks after the operation. 










WM. O’NEILL SHERMAN, M.D., F.A.C.S., PITTSBURGH, PENNSYLVANIA. 
Chief Surgeon of the Carnegie Steel Company. 











The severity of the trauma does not necessarily bear any relation to the 
extent of the injury to the meniscus, but trauma beyond a certain point 
involves the associated structures of the knee joint, making the meniscus a 






secondary consideration. 
As much as possible of the injured cartilage is removed, but with dis- 
placed and not fractured cartilage the entire meniscus should be excised. 
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DR. FRITZ STEINMANN, BERN, SWITZERLAND. = Professor der Unfallmedizin an 
der Medizinischen Fakultat; Chefchirurg am Stddtischen Spital und am Engeriedspital. 


The severity of the trauma bears no direct relation to the character or 
the amount of the injury to the meniscus. Because of the peculiar mechan- 
ical construction of the knee and the direction of the forces which are 
applied to it, the mechanics of the dislocation are particularly important. 
The position of flexion of the knee plays an important réle in determining 
the occurrence of, as well as the character and extent of, the injury to the 
cartilage. 

The lateral incision is used, which gives a sufficient view of the cartilage 
in the ordinary case. If necessary, the incision can be extended forward 
according to the method of Payr, or it may be extended backward to the 
lateral ligament, which is not cut. When necessary, a posterior incision 
may also be made. 

As much of the cartilage is taken as is movable in order to insure 
against further impingement on the portion that remains. In the case of 
cartilage fractured from before backward, and which clinically shows 
blocking, as well as in the meniscus bipartitus, the whole cartilage should be 
removed. 

In the early operations the length of time which the patient remains 
in bed averaged nine and two-tenths days and in the hospital eighteen and 


four-tenths days. Later, with the improvement in technique, the average 


stay in the hospital was shortened to thirteen days. In the early cases the 
patients were able to return to their work in an average of seven and nine- 
tenths weeks. It is interesting that in twenty-six of the cases not insured 
yas four and one-tenth weeks; in fourteen of those 
individually insured, six and one-tenth weeks; and in fifty-six of those 
benefiting from compulsory insurance, ten and one-tenth weeks. 


the average time 


DR. L. TAVERNIER, LYON, FRANCE. Professeur Agrégé 4 La Faculté, Chirurgien 
de lV Hotel-Dieu. 

There is no relation between the severity of the trauma and the severity 
of the lesion of the cartilage, but frequently an extensive longitudinal tear 
of the cartilage is seen after a simple injury. 

The meniscus is removed by a large transverse incision, with section of 
the lateral ligament. This section of the ligament gives no later incon- 
venience, provided the suture is thorough and it is replaced without 
stretching. This opening is necessary for a complete exploration and com- 
plete removal of the cartilage, although section of the lateral ligament 
prolongs the convalescence. 

The entire cartilage is removed, whether it is torn or simply loose. 

The patient is kept in plaster ten days. Weight-bearing is not allowed 
before sixteen to eighteen days. Active use of the knee is allowed at the 
end of a month and full use of the knee for sports after three months. 
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DR. HENRY TURNER, LENINGRAD, U.S.8.R. Professor in Medical Military 
Academy. 


It does not appear to be necessary to remove the whole cartilage, the 
posterior part not being subject to the pressure due to the extension of the 
knee. Our operations are becoming more and more conservative and re- 
stricted to the removal of the protruding tabs. Rupture of the anterior 
portion, with deformity and cicatricial distortion of the cartilage, are posi- 
tive indications for total excision. Fixing the cartilage by sutures in cases 
of circumscribed tears may be a reasonable, economic procedure, the 
efficacy of which we have not yet had opportunity of fully proving. 

A small, curved, lateral incision is generally used, with the knee flexed 
over the edge of the table. Neither the section of the ligament nor the 
posterior incision is used. 

The patient is kept in bed ten days, after which the sutures are removed 
and light massage is given. In two weeks after the operation, the patient 
is allowed the use of the leg for walking, flexion being restricted by a light 
splint. During the following week, passive exercise of the knee and mas- 
sage of the whole limb are given, and the patient is allowed the full use of 
the limb in five to six weeks. 


PROF. DR. ARNOLD WITTEK, GRAZ, AUSTRIA. Vorstand des Ortho pddischen 
Spitales und Unfall-Krankenhauses. 


There is no relation between the severity of the trauma and the charac- 
ter of the injury to the meniscus, but it is recognized that by repeated and 
extended trauma a severe injury may occur, in which case there are fre- 
quently other injuries accompanying it,—as, for instance, injury to the 
crucial ligaments. 

The entire cartilage is always removed. In its removal the median 
curved incision of Payr is used. This permits a thorough inspection of the 
joint which is extremely necessary in order to insure the detection of further 
injury. 

Rest in bed with the knee in a splint is advised for eight days. After 
the ninth day the sutures are removed, protection is given with an elastic 
bandage, and full weight-bearing is allowed. 








I 
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A CONSIDERATION OF THE RELATIVE EFFECTIVENESS OF 
OPERATIVE PROCEDURES FOR PARALYTIC 
TALIPES CALCANEUS 


BY ROYAL WHITMAN, M.D., NEW YORK, N. Y. 


Certain conclusions in Dr. Lange’s interesting and instructive paper 
(The Journal of Bone and Joint Surgery, XIII, 479, July 1931), contrasting 
American and German orthopaedic surgery in its application to paralytic 
disabilities, seem to merit discussion,—for example: “It is particularly in 
the case of calcaneus deformity, for which Whitman originally recom- 
mended this operation (astragalectomy and backward displacement of the 
foot) that the functional result of a tendon transplantation is immeasurably 
superior ’’. 

The operation in question has a wide field of practicability but this 
statement enables the discussion of the relative effectiveness of the two 
procedures to be limited to typical talipes calcaneus. 

From my standpoint the primary function of the leg is to lift and propel 
the body by the motive power of the great calf muscle. If this is lost, fune- 
tion, as thus defined, cannot be restored by muscle balancing because the 
subsidiary group is inadequate to supply it. Perhaps the best illustration 
of the functional importance of stability is the artificial leg. With this 
appliance the footless patient may walk with ease and with little apparent 
disability because it assures the resistance essential to normal locomotion. 

The operation of astragalectomy and backward displacement of the 
foot is designed to restore, as far.as may be, this resistance to the disabled 
member. It may be noted, furthermore, that its relative effectiveness is 
most clearly demonstrable in typical or advanced cases, since reduction of 
deformity and resistant stability are attained in a single procedure. 

The removal of the astragalus, the key of the deformity and instability, 
reduces the cavus; the backward displacement of the foot restores the pro- 
jection of the heel and lessens the adverse leverage. The implantation of 
the malleoli on the basic structure of the foot over the contracted plantar 
tissues assures lateral stability, while the weight of the body during the 
reconstructive period tends to restore still further the normal contour. 
Finally the contact of the tibia and the tarsal bones checks dorsal flexion 
and supplies the resistance essential for the normal gait. 

The importance of the reduction of adverse leverage by backward dis- 
placement of the foot, the distinctive feature of the operation, has since 
been recognized, first by Davis’s transversectomy and, later, in the various 
forms of tarsectomy, of which that of Dunn is the most radical. In all, 
however, the body of the astragalus is retained and, as dorsal flexion is not 
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checked, the resistance of the foot, which is essential to security in locomo- 
tion, especially when the thigh and hip muscles are involved, is not attained. 

Lange states that he has found nothing in the literature in regard to 
the usefulness of the astragalectomized foot in later years. It is an inter- 
esting coincidence, therefore, that such a report should have appeared in 
the same issue of The Journal (XIII, 502) as his own paper,—namely, that 
of Miltner of 112 cases, with good results in 101, fair in six, poor in five. 

The Hospital for the Ruptured and Crippled, where more than 2,000 
of these operations are recorded, offers an exceptional opportunity for 
definite conclusions on this point, since the in and out-patient departments 
are combined in a continuous service. It is the opinion of these surgeons, 
and of many others who have been trained in the details of the procedure, 
that in no other type of operation can the late result be predicted with as 
much certainty, since it is an anatomical reconstruction; and that in not 
more than ten per cent. of the cases will supplementary treatment be re- 
quired. 

I conclude from the context that Lange’s personal experience with the 
operation has been very limited. He has observed, however, a number of 
cases that have been operated on by excellent American surgeons, and con- 
cludes that satisfactory results of this operation may be estimated at thirty 
per cent., as contrasted with sixty to eighty per cent. attained by muscle 
balancing. 

My experience with muscle transplantation as a remedy for talipes 
calcaneus has been even more limited than that of Lange with astragalec- 
tomy, because it is manifestly inadequate to restore what I regard as the 
essential of success. The weight of the calf muscle (gastrocnemius and 
soleus), the measure of energy, is according to Stoffel 460 grams; that of the 
muscles most available for transplantation (the tibialis posticus and the 
two peroneals), 143 grams. Furthermore, the power is applied at a 
mechanical disadvantage and obtained at a cost of lateral security. 

It may be noted in this connection that for many years the transplan- 
tation of the peroneal muscles to the tendo achillis was considered an es- 
sential supplement to astragalectomy. This transplantation was after- 
wards discarded because it proved to be of little advantage in locomotion 
and because it predisposed to subsequent elevation of the great toe joint. 
Tendon transplantation is now restricted to certain cases of caleaneovarus 
in which the tibialis anticus and tibialis posticus are active, for the purpose 
of restraining lateral distortion. 

It will appear from this discussion that the essential difference of 
opinion in regard to these two operations is in the interpretation of func- 
tion. I regard the restoration of the resistance or push of the foot as of far 
greater importance than voluntary balanced movement and indispensable 
to stability of the limb when the anterior thigh muscles are involved. 











244 E. L. COMPERE 


STREPTOCOCCUS VIRIDANS OSTEOMYELITIS 
BY EDWARD L. COMPERE, M.D., CHICAGO, ILLINOIS 


Department of Surgery, Division of Orthopaedic Surgery 
University of Chicago Medical School 


Pathologists and clinicians who are pathologically minded have long 
debated the question of the etiology of the solitary bone cyst, benign giant- 
cell tumor, and osteitis fibrosa and their relation to malignancy. Schlange' 
was probably the first to call attention to the similarity between the micro- 
scopic changes in the fleshy lining of a bone cyst and those noted in known 
cases of low-grade osteomyelitis and his conclusions were supported by the 
studies of Tietze? and Bischoff*, while Mallory! and Bloodgood’ agreed 
that the changes in the cyst wall are those of chronic inflammation. The 
clinical and roentgenological similarity between the benign giant-cell 
tumor and the solitary bone cyst is well recognized, and in some instances 
a microscopic examination of the tissues does not clearly differentiate the 
lesions. 

While both conditions have been studied in detail by the pathologist, 
few reports of attempts to culture organisms from either type of lesion have 
been made. In 1926 Phemister and Gordon‘ reported two cases in which 
streptococcus viridans was isolated in each instance from a solitary bone 
cyst. At the same time they stated that benign giant-cell tumor “has 
often been regarded as a chronic inflammation, but as yet there is no bac- 
teriological evidence to substantiate the view”’. Phemister’ reported in 
1929 that he was unable to find in the literature an authentic case of osteo- 
myelitis due either to the anhemolytic streptococcus or to streptococcus 
viridans. During the last two years Day® has found the streptococcus 
viridans in cultures of two additional bone cysts operated on in University 
of Chicago Clinics, while in eight other cases studied no bacterial growth 
was obtained. These negative findings cast doubt on the etiological rdéle 
of streptococcus viridans in solitary bone cyst. 

The report of Mandl’ that improvement in a case of generalized 
osteitis fibrosa followed removal of a parathyroid tumor has been confirmed 
by investigators in Germany, England, and America; and hyperpara- 
thyroidism®® is now thought to be the etiological factor in some cases of 
osteomalacia and similar conditions associated with generalized osteo- 
porosis. But there is little evidence to indicate—and it would be difficult 
to rationalize the finding if it were so reported—that localized bone lesions 
of the bone cyst and giant-cell tumor type, without any general skeletal 
involvement, could be explained on a metabolic basis. 
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Trauma is the ever present etiological goat to which is tied the blame 
for many pathological conditions by the patients themselves and, in some 
instances, by the physicians attending them. Evans" has pointed out that 
there are probably three types of changes classified under the general head- 
ing of osteitis fibrosa: those due primarily or entirely to systemic disturb- 
ances of calcium metabolism, which he believes are the polycystic lesions 
(this is the multiple fibrocystic disease with hyperparathyroidism); the 
solitary bone cysts which he considers primarily of infectious origin, but 
often associated with trauma; and osteitis fibrosa without cyst formation, 
which is probably of infectious origin, but may also be associated with 
trauma and dependent upon local metabolic factors as yet undetermined. 

Pommer™, Konjetzny"™, and Looser" have supported the view, more 
recently subscribed to by Geschickter and Copeland, that the so called 
“brown tumors” are a result of hemorrhage into the marrow, and the 
absorption of the hemorrhagic deposits by the giant cells leaves the typical 
bone cyst. The hematoma theory does not offer an adecuate explanation 
of solitary bone cyst. It would be absurd to try to account, on that 
ground, for the new bone formation in the second case reported in this 
paper. 

Geschickter and Copeland”, in an analysis of over 400 cases of tumors 
in the giant-cell group, claimed a pathological relationship between the 
bone cyst, giant-cell tumor of the long bones and skull, giant-cell epulis of 
the alveolar borders, and giant-cell tumors of the tendon sheaths. These 
authors further believe that “the average solitary bone cyst in the long 
bones is a healed or healing giant-cell tumor’. They also suggest that the 
average giant-cell tumor shows a healing change toward osteitis fibrosa. 
As a result of these studies they conclude that the etiological factor neces- 
sary to the production of a giant-cell tumor is a disturbance of the vascular 
supply to these regions following trauma, and that giant-cell tumors are 
histogenetically neoplastic and not inflammatory. No mention was made 
of attempts to culture bacteria from the lesions studied. 

Eliason and North’ agree with the views of Geschickter and Copeland 
and include fibrous osteomyelitis in the group of diseases classified as 
osteitis fibrosa. They express the belief that the etiological factor is 
trauma and criticize the infectious theory of origin of the bone lesions in 
this group on the ground that the histological picture ‘‘is not that of an in- 
filtrative reaction to bacterial invasion’’, and the ‘symptomatology is 
not that of an infection’. No bacteriological studies were reported in 
their series. 

Garland" felt that trauma was a definite factor in production of the 
bone lesions. In his brief report of cases, no mention is made of bacterio- 
logical studies. 

A survey of the literature reveals no mention of any careful study, with 
satisfactory bacteriological technique, of material removed from benign 
giant-cell tumors. 

In the following cases two cultures of each lesion were made on blood 
agar plate, ascitic broth, and Rosenow’s brain medium. As in some of the 
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cases of bone cyst cultured in this Clinic, the plates were negative; but in 
the two tubes of Rosenow’s brain medium in Case 1 there was a growth of 
cocci well below the surface. On subcultures of blood agar plates these 
grew with a green pigment formation and were slightly hemolytic. A 
microscopic study revealed chain-forming cocci. No report of the suc- 
cessful culture of an organism from a benign giant-cell tumor has been 
found in the literature. In a large series of control cultures'*, made from 
apparently normal tissues removed in the same operating room and cul- 
tured under similar conditions, streptococcus viridans was cultured only 
once and that from an old fracture at the hip upon which a Whitman 


reconstruction operation was performed. 


CASE REPORTS 


Case 1. The patient, a white male, aged thirteen, came to the University of Chi- 
cago Clinies July 2, 1930, complaining of pain in the dorsum of the right foot. Ten 
months previous to this admission to the Clinics he had jumped in such a way as to 
strike on the right foot with considerable force. He experienced a sharp pain in the 
region of the right lateral malleolus. The pain lasted about fifteen minutes and during 
that time he was unable to walk, although he later managed to walk to his home, a dis- 
tance of about one-half mile. The ankle was swollen for a day and a dull aching pain, 
present upon inversion of the foot and when walking, had persisted to the date of ad- 
mission. Since January the pain had been more marked in the morning, associated 
with a feeling of stiffness in the ankle and a definite limp upon walking, but the disability 


—- 

















Fia. 1-A 


Case 1. Roentgenogram showing a destructive lesion (a) in the neck of the 
astragalus. The anterior cortex of the bone has been pushed up and broken 
through. 
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Fig. 1-B 


Case 1. Showing the defect (b) in the bone three days after removal of the 
tumor tissue. (There is a faint line of bone density which forms an irregular 
arch over the defect suggesting that the cavity had filled with blood and thus 
distended the periosteum with small fragments of bone attached to it. 

















Fia. 1-C 


Case1. Six months after operation the defect (c) has been almost completely 
replaced by bone of relatively normal density. 
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became less during the day. During February the discomfort was more marked, but as 
the weather became warmer it diminished. At the time of admission the patient stated 
that the pain in the ankle was alleviated by exercise without weight-bearing, rest, mas- 
sage, heat applied locally, or by warm weather. The pain was aggravated by weight- 
bearing, particularly as the weight was shifted to the ball of the foot in taking a step or 
upon shifting the weight to the lateral and volar portion of the foot. Pain was also more 
marked when the weather was cold. 

The family history and the past medical and surgical history of the patient were not 
relevant. 

An examination of the foot revealed slight swelling, tenderness, and definite increase 
in heat localized to the dorsum of the foot in line with the ankle joint. There was no 
swelling, tenderness, or increase in local heat posteriorly or about the'malleoli. At- 
tempts to completely extend or dorsiflex the foot produced pain over the astragalus 
anteriorly. 

The x-ray examination revealed a lesion in the neck of the astragalus just posterior 
to its articulation with the scaphoid bone (Fig. 1-A). This consisted of an area of re- 
duced density two centimeters in diameter which was bordered anteriorly by a thin 
shadow of bony density which bulged upward and was broken through in a small area. 
It was regarded as either chronic pyogenic infection or tuberculosis. The clinical symp- 
toms and findings favored the former. 

The patient was admitted to the hospital July 9, 1931. The temperature on ad- 
mission was 100.4 degrees, and it was 99.2 degrees on the following morning before 
operation. The urinalysis was normal, hemoglobin eighty per cent., red cells 4,510,000, 
and white cells 7,900 per cubic millimeter. Wassermann and Kahn tests were negative. 

At operation July 10, 1930, the cortex of the bone was found to be elevated, and 
reddish tissue bulged through in a small area. A curet was inserted and reddish-brown, 
spongy tissue was removed, leaving a cavity about two centimeters in diameter (Fig. 
1-B). The cavity was sponged with iodin and alcohol and dried. Closure was made 
without drainage and a cast was applied. 

Using the bacteriological technique previously described, a chain-forming, green- 
producing streptococcus was isolated by Lois Day from a culture of some of the “tumor’”’ 
tissue. Guinea pigs inoculated with some of the material remained negative for tuber- 
culosis. 

A microscopic section stained with hemotoxylin and eosin was found to be composed 
chiefly of fibrous tissue with many immature fibroblasts, anastomosing spicules of 
osteoid tissue, bone, and numerous giant vells with centrally placed nuclei (Figs. 2-A, 2-B, 
and 3). Many of the giant cells were found to lie in Howship’s lacunae and adjacent 
bone fragments were undergvuing resorption from those osteoclasts of Kélliker. Most of 
the tissue was quite vascular and the arteries showed marked internal thickening. Fat, 
containing bone marrow, was noted in the section adjacent to the wall of the cavity. In 
some small areas periarterial round-cell infiltration was noted with a number of poly- 
morphonuclear leucocytes and numerous red blood cells which suggested recent hemor- 
rhage. <A few histiocytes contained brown blood pigment, though no pigmentation was 
noted in the giant cells themselves. Sections examined* with Maximow’s connective- 
tissue stain clearly differentiated the red blood cells and demonstrated finely granular 
calcium in the osteoid tissue. With Heidenhain-Mallory stain the osteoid tissue* was 
found to consist of a network of collagenic (blue-staining) fibers with streaks of red, 
denoting beginning ossification. 

The fibroblastic and giant-cell reaction resembled that of fibrous osteitis and benign 
giant-cell tumor. However these reactions are not inconsistent with inflammation and 
numbers of infiltrative cells were present which, with the clinical history and the bac- 
teriological findings, justified a diagnosis of streptococcus viridans osteomyelitis. 


*Prepared and studied by Dr. P. A. Delaney of the Department of Pathology. 
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The patient had a low fever for four days following operation but made an unevent- 
ful recovery and there was no discharge from the wound. When seen in the clinic De- 
cember 29, 1930, less than six months after operation, he was able to walk without any 
pain and without a limp. There was no tenderness, increase in local heat, or swelling, 
and the range of ankle-joint motion was normal. An x-ray at that visit showed that the 
site of the old lesion in the right talus had been filled in with new bone. There has been 
no recurrence and the foot is now, fifteen months after operation, functionally entirely 
normal. 














& | 
Fia. 4 Fia. 5 
Case 2. Roentgenogram showing the Case 2. The thick involucrum 
fusiform swelling of the left tibia with a has been removed and the cavity 
small cavity (a) which appears to be in noted above is no longer present. 


the mid-portion of the medullary canal. 
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Fic. 6 
Case 2. Cross section ( x 4) of the hyperplastic involucrum, the density of which 
approaches that of cortical bone. 


The similarity between the microscopic picture of benign giant-cell 


tumor and the tissue occupying the region of bone destruction in certain 
cases of fibrous osteomyelitis is demonstrated in the following report. 


Case 2. A white female school teacher, aged thirty-two, entered the University 
of Chicago Clinics, March 11, 1931, complaining of pain and swelling of the left leg. In 
September, 1930, five months previous to this admission, the left tibia was struck against 
the edge of a chair, causing severe pain which lasted for a few minutes only. The incident 
was forgotten, as no soreness or pain persisted at the site of injury, until October, one 
month later, when a small lump or swollen area was noted over the anterior margin of 
the middle of the left tibia. This swollen nodule steadily increased in size and became 
painful and tender to pressure. 

At the time of admission, pain was described as a dull ache, worse at night or after 
walking, and at times seeming to involve both the knee and the ankle. 

The patient denied any recent cutaneous lesion, although she recalled a furuncle of 
the lip two years previously. She had had a brief attack of pain in both hips ten years 
before this admission. . 

Examination of the left leg revealed a hard fusiform swelling over the anterior por- 
tion of the upper and middle third of the tibia, with moderate tenderness upon pressure 
over the mid-portion of the tumor. No redness of the overlying skin could be deter- 
mined and increase in local heat could not be definitely established. Reflexes were 
present and equal on the two sides and the other bones and joints seemed to be normal. 
The clinical impression was osteomyelitis, Ewing’s sarcoma, or syphilis. 

X-rays showed that the fusiform swelling was dense bone about the tibia and 
thickest laterally. In the central portion of this mass, an area of reduced density in the 
lateral cortex one centimeter in diameter was noted (Fig. 4). 

The blood Wassermann and Kahn tests were negative, white cell count was 8,500, 
red cell count 4,460,000, and hemoglobin eighty-five per cent. Urinalysis was normal. 

A diagnosis of chronic localized osteomyelitis with a central area of cortical destruc- 
tion and very marked surrounding new bone formation was made and on March 23, 1931, 
an operation was performed at which the thick peripheral layer of new bone was removed 
anteriorly and laterally, uncovering a cavity one centimeter in diameter (Fig. 5). Half 
of its wall was formed by the old lateral cortex and half by the new involucrum and it was 
filled with firm dark red granulation tissue. The cavity in the old cortex was scraped out 
and the wound closed with drainage. 
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There was slight serosanguineous discharge for five or six days following operation, 
but the wound healed and the patient left the hospital on the eighth day. On May 9, 
1931, six weeks after the operation, she had no pain or discomfort in the left leg and there 
was no tenderness and no swelling, and the x-rays revealed no recurrence of the lesion. 

Duplicate cultures of the lesion were made in Rosenow’s brain medium, ascitic 
broth, and blood agar plates. Sarcina lutea were grown in one tube of Rosenow’s media 
and staphylococcus albus in one ascitic broth culture. But since the other cultures were 
negative, these were thought to be contaminations. 

The specimen removed at operation consisted of five large pieces of bone of cortical 
density. The largest piece (Fig. 6) was spindle-shaped and measured twelve by two 
and five-tenths centimeters in greatest diameter, by three-tenths of a centimeter in thick- 
ness, and contained half of the wall of the cavity previously noted. 

Microscopie studies of the bony involucrum revealed dense hyperplastic bone with 
thick trabeculae containing well defined haversian cinals. The narrow cancellous 
spaces contained largely fibrous marrow (Fig. 7). 

A section at the junction of bony involucrum and the soft tissue filling the cavity 

showed active absorption of bone by a layer of cells consisting largely of fibroblasts and 
KO6lliker’s giant cells. This fibroblastic absorptive tissue did not invade the cancellous 
spaces. 
The tissue from the small central cavity consisted of a mixture of osteoid tissue, 
numerous giant cells, and bands of connective tissue. The stroma was hemorrhagic and 
the osteoid tissue was quite cellular, incorporating many fairly large cells in its matrix, 
and along the periphery there was a layer of osteoblastic cells, as well as numerous 
lacunar spaces in which were osteoclastic giant cells. These cells possessed a large 
nucleus and abundant cytoplasm in which an occasional vacuole was noted (Fig. 8). 

From a second region a section of tissue stained with hematoxylin and eosin was 
The numerous cells were of Jarge mononuclear and multinuclear 


strikingly cellular. 
In the 


types, in places arranged about relatively small trabeculae of osteoid tissue. 
intertrabecular stroma there were many free cells—round, oval, or elongated—with a 
nucleus that was round to oval and generally with a moderate amount of chromatin. No 
evidence of mitosis was seen in either cell type. Capillaries were fairly numerous and 
calcified areas were rare, although many of the osteoid trabeculae showed a meager dif- 


fuse deposit of calcium and some were definitely ossified. 


COMMENT 


The growth of streptococcus viridans in cultures of a bone lesion which 
was microscopically similar to some cases of localized osteitis fibrosa and of 
benign giant-cell tumor is the first bacteriological evidence submitted in 
support of the theory that some of these lesions may be low-grade infections. 

It is most probable that the reason for the dearth of information con- 
cerning the incidence of streptococcus viridans infections in bones is due, 
not so much to any extreme rareness of the disease, but to the failure of 
physicians to apply the technique elaborated for the investigation of strep- 
tococcus infections of the soft parts to infections of bone. Using the tech- 
nique employed by Rosenow for isolation of such organisms, Phemister, 
Brunschwig, and Day" succeeded in culturing streptococcus viridans in two 

ases of Kienbéck’s malacia and one each of Koéhler’s disease, Legg-Perthes- 
Calvé’s disease, and osteitis deformans. 

The pathological changes produced by streptococcus viridans infec- 

tions of soft parts—such as have been reported by Rosenow'’, Birkhaug”’, 
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Swift”', Small*, and Billings, Coleman, and Hibbs”, in arthritis, encephal- 
itis, rheumatic fever, and particularly in subacute bacterial endocarditis 
are fairly definitely established. In certain stages these show many poly- 
blasts and giant cells with many centrally placed nuclei in greater numbers 
than are seen in infections produced by the other pyogenic organisms and 
yet quite typical of the pathological findings in many cases of localized 
osteitis fibrosa or solitary bone cysts. Frank pus is rarely observed in the 
above group of diseases, although their infectious origin is generally ad- 
mitted. 

Phemister™ has described a clinical syndrome in which osteomyelitis 
pursues a chronic course from the onset, developing as a circumscribed area 
of bone broken down largely by fibroblastic activity and the space filled up 
with soft tissue. In the group of cases which he reported, some of the 
clinical histories and the histogenetic pictures were similar to those included 
in this paper. With the exception of a growth of staphylococcus aureus 
from one lesion, thought to be contamination, no positive cultures were ob- 
tained in his series of cases. Phemister discussed the contentions of Kon- 
jetzny™ and of Looser" that these so called brown tumors of bone were the 
result of hemorrhage that sets up an active absorption process within the 
bone, and that of Axhausen® that they were the result of anaemic infarcts 
and merely a process of aseptic necrosis. But he expressed the opinion that 
these lesions could be better explained on a basis of infection by organisms 
of low virulence, belonging to the pyogenic group, but not setting up the 
usual cytological reaction of acute pyogenic inflammation. 

Since Phemister and Gordon® and Phemister, Brunschwig, and Day'* 
have found streptococcus viridans in cultures of the lining wall of four cases 
of solitary bone cyst, the culture of the same organism in this case adds an 
etiological link to the evidence that the two similar pathological conditions 
may perhaps be different stages of the same process. Phemister and Gor- 
don suggested this when they stated that “cases are seen in late adolescence 
or early adult life, in which it is difficult to say whether the lesion should be 
classified as bone cyst with a thick fleshy lining or benign giant-cell tumor 
which has undergone cystic degeneration”’. While the lesion described in 
neither of these two cases is typically that of the true benign giant-cell 
tumor, the microscopic picture is similar to that seen in lesions classified in 
the osteitis fibrosa group. 

In both of the cases which are included in this report there is a fairly 
definite history of trauma as an etiological factor. Clinically both lesions 
were inflammatory in nature and, in Case 1, the patient had a slight febrile 
reaction and a pure growth of streptococcus viridans was cultured from the 
lesion. But the microscopic picture of the tissue filling the region of bone 
destruction in the two lesions was similar to that which Geschickter and 
Copeland have described in their cases of osteitis fibrosa and which they 
conclude cannot be inflammatory in nature because there is so little leuco- 


cytic invasion. 
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While no conclusions can be drawn from a single case, the finding of 
streptococcus viridans in cultures of this lesion justifies greater bacterio- 
logical interest in the study of similar lesions in the future. 


SUMMARY 


1. The etiology of osteitis that is characterized by a fibroblast and 
giant-cell proliferation with bone destruction and new bone formation has 
been discussed. 

2. A ease was reported in which a strain of green-producing strepto- 
coccus grew in cultures of a lesion in the neck of the astragalus, which pre- 
sented a microscopic picture similar to that of localized osteitis fibrosa 
without cyst formation. Clinically and bacteriologically it was a low- 
grade pyogenic infection and has been classed as streptococcus viridans 
osteomyelitis. 

3. A second case, which was clinically and pathologically similar to 
the first, except for bone proliferation, but in which the cultures were nega- 
tive, was also reported. 

4. That trauma may be a factor in localizing the infection is again 
suggested by these cases, but the opinion is expressed that reaction to 
trauma and hemorrhage could not alone account for the cortical absorption 


‘ 


and the extensive new bone formation noted in Case 2. 
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TROCHANTERIC TRANSPLANTATION IN THE TREATMENT 
OF FRACTURES OF THE NECK OF THE FEMUR 


BY ELLIS JONES, M.D., LOS ANGELES, CALIFORNIA 


The writer presents the following method of operative attack to be 
used in selected cases of fractures of the neck of the femur, believing that 
methods of closed reduction fail in a large proportion of cases. This 
method is employed in the treatment of patients with fresh fractures as 
well as in cases showing delayed or faulty union. 


OPERATIVE TECHNIQUE 


With the patient lying on the sound side on a fracture table and with 
the injured leg under the control of an assistant, a six-inch, straight, ex- 
ternal Langenbeck incision is made, extending from the iliac crest down- 
ward over the trochanter laterally along the shaft of the femur to a point 
three inches below the trochanter. The gluteus medius muscle and joint 
capsule are incised longitudinally. The gluteus medius muscle is widely 
retracted and entirely freed from its loose attachment at the tip of the 
trochanter. The vastus lateralis muscle is split longitudinally at its origin 
and the external lateral surface of the femur is exposed. With a motor 
saw or osteotome a bone graft, three inches in length, one-half inch in width, 
and three-fourths inch in thickness, and including the longitudinal mid third 
of the trochanter, is removed from the external lateral surface of the femur. 
The removal of the graft affords an excellent view of the femoral neck and 
full exposure of the fracture. The fracture is reduced by leverage and ma- 
nipulation. A drill hole is passed, as in the Albee method, through the tro- 
chanter and neck into the head of the femur, the length of the drill hole 
having been previously estimated from a roentgenogram of the opposite nor- 
mal hip joint. The bone graft is shaped, the periosteum removed, and the 
graft is driven with its trochanteric end outward into the bed prepared. 
The wound is closed in the usual manner. The patient is turned on his 
back recumbent on a sacral rest and a double plaster spica is applied in the 
required amount of abduction and internal rotation. 

The time of the operation should not exceed forty-five minutes, in- 
cluding the application of the double plaster spica. The operation is at- 
tended with little bleeding and no shock. The integrity of the important 
soft structures, including the Y ligament, is preserved. We have not found 
it necessary to tie any deep vessels. There is no unnecessary manipula- 
tion of the fractured fragments and the position of the head is not disturbed. 
The further advantage of this method is that through a single incision 
the bone graft is obtained as part of the operative approach to the hip 
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joint. Also, the re- 
| moval of the mid 
third of the tro- 
chanter as part of 
the bone graft fully 
| exposes the entire 
neck and avoids 
“blind pegging’”’, 
since with full ex- 
posure of the entire 
length of the frag- 
ments, the angle 
| and length of the 
drill hole is very 
easily determined. 
The  trochan- 
teric bone graft is 
mainly composed of 
spongy bone, the 
lacunae of which 
are filled with he- 
matopoietic tissue, 
extremely favorable 
to early vascular- 
ization. The graft 
consists of barely 
sufficient cortical 
bone to maintain 
firm internal fixa- 
~~ s : tion of the fracture. 
Fic. | The environment of 
alberto otras Leveeties indeee extended zee the bone graft nly 
muscle is split and freed from its trochanteric insertion. The tle changed by trans- 
capsule is incised longitudinally. | he bone graft has been plantation, since the 
removed as part of the operative approach, permitting wide 
exposure and easy access to the intracapsular fracture. 











operation consists 
of transposing the 
trochanteric graft into a recipient bed of cancellous bone of which the graft 
itself is mainly composed. This is in distinct contrast to the dense cortical 
structure of a tibial bone graft, composed almost entirely of compact bone, 
made up of a strong thick framework with small connective tissue spaces 
which do not contain hematopoietic tissue, and is not as readily vascu- 
larized. Also, in the use of a tibial graft implanted into the femoral neck, 
we have noted in a study of roentgenograms a much slower adaptation of the 
dense cortical bone to the spongy bed, as indicated by tardy trabeculization. 

We have not found it necessary to dowel the graft. The use of this 
rather oblong graft in a round hole insures a snug fit, further contributing 
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to firm fixation. We employ a five-eighths inch drill hole to receive a graft 
approximately one-half inch in width and three-fourths inch in thickness, 
the graft being composed of cortical bone, approximately one-fourth inch 
to three-eighths inch in thickness, and one-half inch of cancellous bone. 
The cancellous bone is sufficiently yielding to permit firm impaction into 
the bed. The average length of the bone graft employed is two and one- 
half inches. 

The trochanteric defect made by removing the graft from the external 
aspect of the femur is firmly repaired at the end of eight weeks as in the 
healing of a peritrochanteric fracture. No muscle attachments are dis- 
turbed and the lateral contours of the trochanter are not altered. 


SELECTION OF CASES 


It is difficult to make an arbitrary division between fractures of the 
femoral neck requiring conservative treatment by the Whitman method! 
and fractures requiring early operative intervention. We have obtained 
bony union and good function by the Whitman method in approximately 
sixty per cent. of patients of all ages up to eighty-one years, and this 
method has remained the method of choice. If, however, the Whitman 
method is to be adopted as a more or less routine method of treatment, 
it is not at all necessary that this choice be final. Operative treatment is 
justified and indicated in any patient who is a thoroughly good surgical 
risk and in whom gross comminution and obliquity of the fracture can be 
demonstrated, or in any patient in whom faulty reduction is apparent after 
a trial by the Whitman method. Operation is indicated in any patient 
showing early necrotic changes in the head of the femur, indicating delayed 
union, and in any patient in whom plaster fixation fails to maintain reduc- 
tion,—as in the extremely obese type of patient. Also, we believe that 
failure of union may be predicted from frequent roentgen studies made 
from the eighth to the sixteenth week in the course of the Whitman method 


and that timely operative intervention may prevent a non-union otherwise 





inevitable. 
END RESULTS OF WHITMAN METHOD 


Statistics on end results of treatment of fracture of the femoral neck 
by the Whitman method indicate a high average of functional results ob- 
tained especially in the hands of surgeons with large experience in bone 


surgery. Léofberg’ in 1927 reported 172 cases of intracapsular fracture, in 


sixty-seven and five-tenths per cent. of which union and good function 
were obtained. Henderson’ has obtained bony union in seventy-six per 
cent. of patients less than sixty years of age and in fifty-four per cent. of 
patients more than sixty years of age. Reggiot in an extremely careful 
study of end results from the Fracture Service of the Massachusetts General 
Hospital makes it apparent that the Whitman method gave the highest 
percentage of good results, approximately sixty per cent. in patients of 














TROCHANTERIC TRANSPLANTATION IN FRACTURES OF THE FEMORAL NECK 263 


all ages. Hey Groves’ in a series of twelve cases reported seventy-five 
per cent. of good end results obtained by the Whitman method and a sim- 
ilar percentage of good end results obtained by the pegging operation. 
He prefers the pegging operation by the Albee method, using a tibial bone 
graft in the treatment of young, active patients and reserves the Whitman 
abduction method for elderly, weakly people. Willis Campbell’, in a large 
series of patients, claims over seventy per cent. bone union. Stern’ recently 
reported a series of patients of all ages in approximately seventy per cent. 
of whom union was obtained; but he included in his series ten patients 
from forty to fifty years of age in only thirty per cent. of whom union was 
obtained. This rather depressing fact makes us pause to consider whether 
any other method of treatment might not have given better end results. 
Smith-Petersen*® has recently advocated operative treatment of most pa- 
tients with fracture of the hip; he inserts a flanged metal nail for better 
coaptation of the fragments and firm internal fixation. Attempts have 
been made during the past few years, particularly by the American Ortho- 
paedie Association, to find out what the end results are in the treatment of 
recent intracapsular fractures of the neck of the femur, the statistics being 
derived from the experience of men who have taken especial interest in 
the subject. Approximately fifty-three per cent. of favorable end results 
were reported. We may be reasonably certain, however, that the average 
results in hospital practice are not as good, and the writer believes that not 
more than fifty per cent. of all patients sustaining a fracture of the neck 
of the femur obtain a functional end result by any method of treatment now 
commonly employed. 

Henderson* and Osgood’ suggest that perhaps we have been too con- 
servative and that it is possible that we should be dealing with this con- 
dition more often by the operative method. There is no reason why the 
elderly patient should not have the advantages of modern surgery, since 
it is astonishing how the aged tolerate proper surgery. The writer believes 
that operative treatment has a distinct place in the treatment of fractures 
of the neck of the femur and that there remains a relatively large group of 
patients in whom operation offers the only reasonable opportunity to 
obtain a good functional end result. So long as most surgeons are content 
to treat all fractures of the femoral neck by the Whitman method, regard- 
ing the choice of this method as final, there can be little hope of raising 
the percentage of successful end results. 

In experiments on the cadaver we have found that a simple transverse 
fracture of the neck of the femur can be easily and accurately reduced and 
held reduced by abduction and internal rotation. A comminuted oblique 
fracture in the cadaver can not be as accurately reduced and, if the fracture 
is created anteroposteriorly in an oblique manner, extreme abduction and 
extreme internal rotation separate the fragments, especially if the fracture 
is artificially comminuted. The obliquity of the proximal fragment so 
created acts as an anterior inclined plane on which the distal fragment 
slides, overlapping the proximal fragment anteriorly. Extreme internal 
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rotation widens the fracture interval. While experiments on the cadaver, 
because of the distinct difference in tissue resistance to that obtained in 
the living subject, cannot be regarded as at all conclusive, they are at least 
suggestive. 

Also, in three patients, in whom at open operation through an external 
lateral incision the obliquity and comminution of the fresh fracture were 
observed, the same tendency to overriding and separation of the fracture 
interval was even more apparent. The obliquity and separation of the 
fragments were sufficient to prevent union, because of inadequate contact 
of the fracture lines. In a patient, aged sixty years, with an oblique com- 
minuted fracture of the neck of the femur, who was treated—by an asso- 
ciate—by the Whitman method, stereoscopic roentgenograms showed ap- 
parently an excellent reduction. After ten days of immobilization in a 
double plaster spica, the hip joint was explored through an external lateral 
incision. A gap of approximately three-eighths inch was found between 
the fragments with approximately one-half inch overriding. It is extremely 
doubtful that union of such an oblique fracture would have been obtained 
by the Whitman method. 

Albee’ states that most fractures of the femoral neck are oblique and 
diagonal and are only infrequently strictly transverse. Stereoscopic roent- 
genograms will clearly demonstrate the presence of an oblique fracture of the 
neck of the femur, but, since only an anteroposterior view is available, the 
exact relation of the oblique fragments to each other and the actual width 
of the fracture interval cannot be accurately demonstrated. We cannot 
always be certain, therefore, that the fragments are in exact apposition 
and contact, even after manipulative reduction. 

The small size of the femoral neck, its minimal blood supply, inter- 
position of the torn capsule in comminuted fractures, and the difficulty of 
obtaining accurate contact in oblique fractures of the neck are factors con- 
tributing to non-union. If at operation the interposed capsule can be 
removed, the fragments accurately apposed, and the early reestablishment 
of blood supply can be obtained through the fracture line by a bone bridge, 
open operation would seem to be the method of choice, particularly in this 
region where long healing time is characteristic and where union is so often 
delayed and uncertain. It is obvious, however, that open operation should 
never be attempted where facilities for operative work are not of the highest 
standard as regards equipment and technique. 

Santos! has called attention to the early necrosis of the femoral head, 
following fracture of the neck, and has demonstrated that when bony 
union occurs, it is by way of new bone coming from the distal fragment of 
the neck and that reorganization of the head, in case of union of the frac- 
ture, proceeds mainly from the connective tissue invading the head from 
the distal fragment. A bone transplant, passed through the trochanter 
across the fracture line into the femoral head, taps the richly vascularized 
area of the trochanter and a bridge formation made up of vascularized tissue 
proceeds from the distal fragment into the deficiently nourished femoral 


head. 
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In selected cases the writer has explored fractures of the femoral neck 
and endeavored to obtain by the method above described a wide exposure 
and a clear conception of all the mechanical factors involved in a particular 
fracture. At operation an accurate reduction is obtained under the eye 
and internal fixation is maintained by a trochanteric bone transplant re- 
enforced by adequate external plaster fixation. 

The four open operative methods commonly recommended in the 
treatment of recent fractures of the femoral neck include: 

(a). Incision and operative reduction of the fracture followed by 
plaster fixation. 

(b). The Albee method"®, which requires the transplantation of a 
tibial bone-graft peg through a hole drilled longitudinally through the neck 
of the femur, maintaining the fragments in good position. This method, 
originally recommended by Albee in 1913 for the treatment of ununited 
fractures, requires three incisions: an anterior hip incision exposing the 
fracture, an external lateral incision over the trochanter, and an incision 
over the anterior tibia from which the graft is obtained. The anterior hip- 
joint incision affords a view of the fracture line, but sacrifices the integrity 
of the anterior portion of the iliofemoral ligament. The necessity for three 
incisions lengthens the operative time and adds to the operative risk. 

(c). The Smith-Petersen method’*, utilizing a metal nail for internal 
fixation, the nail being inserted from the trochanteric side through the neck 
into the femoral head. 

(d). The Hey Groves method? of “proximal pegging’’, presented in 
1929. This method consists of opening the hip joint, dislocating the head, 
and fitting it accurately to the neck with a beef-bone peg. The method 
has been recently modified by Henry” in experimental work on dogs. He 
utilizes a rustless steel screw introduced proximally through a drill hole, 
it being possible to remove the screw later from the trochanteric side. 
This operation requires a wide operative approach with removal of the 
head, which contributes to a considerable element of shock. 

The objection of the writer to the use of nails and beef-bone pegs is 
that they retard early vascularization, whereas an autogenous bone graft 
furnishes ‘‘an osteogenetic callus-forming influence, serving as a vascular 
conducting scaffold, conducting blood from the vascularized trochanteric 
region to the anaemic capital fragment’’’. This function of early vascu- 
larization of the bone graft has been especially emphasized by Albee". 

The classical method of closed reduction of fractures of the neck of 
the femur by abduction and internal rotation is a tribute to the genius of 
Dr. Royal Whitman. The method involves little risk to the patient and 
it is apparent that the percentage of cases obtaining bony union and good 
functional end results has been enormously increased since the introduction 
of this method. Open operation increases operative risk, but certainly the 
percentage of favorable end results obtained from the conservative method 
is not yet high enough to justify the acceptance of the Whitman method 
as a routine procedure. 
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CONCLUSIONS 


The advantages of open operation by the trochanteric bone-graft 
method may be summarized as follows: 

(1). Early and accurate replacement of displaced fragments with 
assurance that no interposition of tissue exists. 

(2). Bridging of the fracture line with an autogenous bone graft, 
providing firm internal fixation, the graft also acting as a calcium source 
for the healing granulation tissue (Murray"). 

(3). Early reestablishment of blood supply between the head and 
neck of the femur in an area where blood supply is minimal. 


We particularly emphasize the conservatism of this method and the 
ease with which through a single incision the hip joint is widely exposed, 
an adequate bone graft is obtained from the trochanter as part of the oper- 
ative approach, and the direction and position of the transplant is accurately 


determined. 
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BACKACHE 
AN ANATOMICAL CONSIDERATION* 


BY THEODORE A. WILLIS, A.M., M.D., CLEVELAND, OHIO 


From St. Luke’s Hospital and the Anatomical Laboratory, 
Western Reserve University 


For the last ten years I have been given opportunity to examine all 
spinal columns after students of the local medical school have finished their 
dissections. I have found very little disturbance of these spines to indicate any 
curiosity on the part of the students as to even the gross anatomy of the 
part. This may explain the difficulties of the average physician when con- 
fronted with the problem of backache, as well as the tendency of the surgeon 
to turn his patient over and remove some of the dispensable parts from the 
abdomen or female pelvis, concerning the anatomy of which his curiosity 
has naturally been more active. 

There are three particular reasons why consideration of anatomy is of 
primary importance in a study of backache: 

First, because the back is a complex arrangement of many bones, each 
with multiple articulations, balanced by intricate coordinating muscle 
groups, every element subject to the various vicissitudes common to its 
kind. 

Second, because as a structure developed for quadrupedal function with 
a support under either end, it has been forced to manage a right-angle turn 
and balance in the upright position, thereby acquiring mechanical imper- 
fections and areas of exaggerated stress. 

Third, because, due in part to the change of posture, anomalies of de- 
velopment occur with surprising frequency, especially at the points of 
greatest stress. 

There is no need to review before this audience the anatomy of the 
spinal column and its supporting structures, or the mechanics of the back as 
affected by posture, injury, or disease. 

The spinal column of the quadruped is slightly convex upward from the 
anterior to the posterior limb supports, between which it is slung on muscles 
and ligaments. From shoulder to occiput the curve is reversed, the head 
being suspended by the ligamentum nuchae. Posteriorly the sacrum forms 
a shorter upward convexity, meeting the primary curve at the lumbosacral 
angle. 

The spinal column of the infant is of the primate type. His hips are 
flexed and attempts to extend them are met with considerable resistance. 

*Read before the American Orthopaedic Association, at Memphis, Tennessee, 
April 16, 1931. 
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l‘oreed extension of the hips, through the action of the iliofemoral ligaments 
and muscles on the sacro-iliae articulation throws the sacrum sharply back- 
ward. When the limit of this motion is reached, the same forces plus that 
of the psoas muscle arch the lumbar spine forward, at the same time intensi- 
fying the original curve in the thoracic area. This is the beginning of the 
spinal curves peculiar to the human being. 

Under the efficient bathing, diapering, and swaddling attentions of the 
modern nurse the infant’s thighs can be placed flat on the table top by the 
ninth or tenth day, particularly in abduction, but he does not actively main- 











Fig. 1 


Lateral view of the spinal column of a twenty-four-hour-old infant. 
A. While lying with hips flexed. B. With hips forcibly extended. 
Note change produced in the lumbar curve. 
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Tracings made from lateral view x-rays of spinal columns at various ages, the 
subject lying at ease. All reduced in the same scale. The thirteen-month baby 
had not yet begun to stand, because of mental deficiency. 


tain this position until the third month. How soon these changes would 
take place without such care is a matter for conjecture. 

At five months the curves at rest are slightly more pronounced, but are 
still markedly increased by extension of the hips. No further changes occur 
until the child starts to stand alone, when the need of keeping the center of 
gravity over the area of support results in gradual increase and fixation of 
the curves. At first both thoracic and lumbar curves are about equally 
affected, but the lumbar curve soon assumes preponderance and becomes 
fixed, so that extension of the hips has little or no effect on its value. 
At about eight years the curves are fully acquired and, though more mobile 
than later, show no further change. At the points where these normal 
curves meet, the back is particularly liable to strain and irritation from any 
source, with resulting sprain or arthritis. Exaggeration of the curves from 
habit, fatigue, or other cause increases such liability. 

From consideration of what may be termed normal anatomy and its 
relation to backache we turn to discussion of the anomalous. Certain ver- 
tebral anomalies found frequently in man occur also in the primates and 
other mammals,—in fact, in all vertebrates. These are variations in the 
number of presacral vertebrae, variations in the number of rib-bearing seg- 
ments, occasional appearance of half vertebrae, irregular fusions of seg- 
ments, and—of particular interest here—variations in the formation and 
articulation of the last lumbar and first sacral segments. These anomalies 
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Fig. 3 
Common vertebral anomalies. 
A. Spina bifida occulta involving the two lower lumbar segments and the 
sacrum. 
B. Articulation of the left lumbosacral transverse processes. 
C. Lateral view of the sacrum and last lumbar segment in case of bilateral 
laminar defect showing the beginning of spondylolisthesis. 
Unilateral sacralization of the last lumbar segment. 
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Last lumbar vertebrae showing neural arch anomalies. 

A. Spina bifida occulta. 

B. Bilateral defect between the superior and inferior articular facets. 

C. Unilateral laminar defect combined with spina bifida. 

D. Bilateral defect combined with bifid and undeveloped spinous process. 


are common to all vertebrates and are mostly steps in an evolutionary short- 
ening or lengthening of the presacral column accomplished by progression or 
retrogression of the pelvis and hind limbs on the column. The last pre- 
sacral vertebra, whichever it may be, shows in all species a decided tendency 
to variability in its transverse processes and articulations with the sacrum. 

Variation in number of presacral segments is of little importance in 
discussion of backache. Asymmetrical sacralization and defective lumbo- 
sacral articulation are of definite interest only as they provide points of 
lessened resistance to the stresses of function, with susceptibility to muscle 
and ligament injury. The presence of such an anomaly, as demonstrated 
by x-ray, does not solve the problem of pain in an individual back, and is 
not in itself an indication for operation. 

An anomaly which occurs in all races of mankind but has not yet been 
noted in any primate or other vertebrate may be attributed to the assump- 
tion of the upright posture. I refer to the condition described as “ separate 
neural arch”’, a defect of one or both laminae occurring between the superior 
and inferior articular processes of one of the lumbar vertebrae, most often 
the last. 
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This anomaly has long been recognized, but its frequency of occurrence 
and clinical importance have not been generally appreciated. Its relation 
to spondylolisthesis is now well known. It is the result of defective ossi- 
fication of the laminae. In 1923 I found reference to thirty-three instances 
of the defect and added thirty-one from a study of 748 skeletons. Since 
then many have been reported: from Russia by Turner and Tcherkin; from 
African Bantu by Shore, who found the anomaly in six and nine-hundredths 
per cent. of eighty-two skeletons; by Stewart who finds it in about thirty 
per cent. of his Eskimo skeletons; by Congdon, working with American 
Indians in the Northwest; and by many American and European writers. 
The material at my disposal has allowed me to report recently seventy-nine 
instances of the defect found in 1520 skeletons (an incidence of 5.19 per 
cent.). 
The defect occurs unilaterally or bilaterally, and with or without fusion 
of the laminae posteriorly at the spinous process. In sixty-one of our 
specimens the anomaly was bilateral; in sixteen the right lamina only was 
affected, in two the left. It was found once in a first lumbar vertebra, once 
in a third, four times in a fourth, once in both fourth and fifth, sixty-six 
times in a fifth lumbar, and six times in the sixth. Since only sixty of these 
1520 skeletons had a sixth lumbar vertebra, the defect seems to be associated 
a little more frequently with increased number of presacrals. 

In ten instances the lateral defect was associated with spina bifida 
occulta. In three of these it was unilateral, in seven both laminae were 
defective, the posterior half of the arch being formed by two separate 
quadrants. 

An intact vertebra is anchored to the segment below by its inferior 
articular processes. When ossification is interrupted between these and 
the centrum, stability of the superimposed column depends upon fibrous 
adherence of the fragments only. Muscle pulls on the anterior and pos- 
terior fragments tend to aid the force of gravity in separating them. 
Actual displacement, spondylolisthesis, may be precipitated by a single 
tearing of the fibrous attachments, or by gradual and repeated stretching. 
In either event the symptoms are those of local ligamentous injury, acute or 
chronic, and referred pain. Until actual displacement takes place, x-ray 
evidence is usually lacking. 


SUMMARY 


The human back is particularly subject to aches of muscle, joint, and 
ligamentous origin because of its complicated structure, its adoption of the 
upright posture, and because of frequent defects of development in the 
lumbosacral area, some of which are serious mechanical faults. 
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THE IMPORTANCE OF THE PERIARTICULAR INNERVATION 
IN THE PATHOLOGICAL PHYSIOLOGY OF 
SPRAINED JOINTS* 


BY ALEXANDER BRUNSCHWIG, M.D., CHICAGO, ILLINOIS 
Fellow in Medicine, National Research Council, Washington, D. C. 
and 


ADOLPHE JUNG, M.D., STRASBOURG, FRANCE 
INTRODUCTION 


In a recent publication, Leriche' emphasized the importance of the 
innervation of the joint capsule and periarticular ligaments in the patho- 
logical physiology of articulations. He pointed out that histologists 
have long since described the abundance of nerve terminations in the peri- 
articular ligamentous tissue, but that little note has been taken of this in 
the interpretation of certain pathological joint conditions, especially 
sprains. For instance, in 1865, Rauber’ pointed out that there were 
fifteen tactile corpuscles about the interphalangeal joint of the thumb, 
ninety-six about the elbow joint, ete. Sappey*, in 1866, stated that “‘the 
articular ligaments are as richly supplied with nerve endings as the skin. 
Some, in fact, have even a greater supply than the skin of the trunk or 
extremities, and, to obtain a correct impression of the nerve plexuses about 
the joint, we must compare them with the innervation of the skin of the 
fingers and toes.”” Regaud*, in 1907, described in detail the various types 
of periarticular nerve endings and insisted again upon their abundance. 

Leriche' has shown clinically that the sensory innervation of a joint 
is primarily periarticular. For when an anaesthetic solution is injected 
into the synovial cavity of a painful, non-distended articulation, the pain 
is not relieved. On the other hand, when the joint capsule, surrounding 
ligaments, and adjacent periosteum are infiltrated, relief from pain is prac- 
tically complete. Not only does the pain disappear, but movements 
hitherto impossible are executed with facility. 

The following six cases of joint traumatism demonstrate the favorable 
clinical results of periarticular infiltration of anaesthetic solution. 

Case 1. P. A., female, maid, aged twenty-three. 

Three days prior to admission the patient “twisted the right knee’ 
the side walk. There was severe pain for the next few hours causing the patient to 
hold her knee immobile, in slight flexion, most of the time. The pain became gradually 
more severe until by evening she could not walk. The following two days were spent 


in bed because of this pain. 


’ in stepping off 


*From Surgical Clinic A, Strasbourg, France, Director: Professor René Leriche. 
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Examination on admission revealed the right knee held immobile, in slight flexion, 
with slight swelling about the joint; no fluid in the joint cavity; no ecchymoses. The 
joint capsule on each side of the patella was exceedingly tender, and passive moments 
of the patella produced severe pain. Active movements were not made. Passive 
flexion was permitted for ten degrees and was painful. Walking was performed with 
the right knee held immobile and marked favoring of the right leg. 

Roentgenograms of the right knee were negative. 

Diagnosis: sprain, right knee. 

Twenty cubic centimeters of one per cent. novocain solution were injected into the 
joint capsule on each side of the patella. A few minutes later the patient permitted a 
passive flexion to forty-five degrees. 

A quarter of an hour later, almost full passive flexion and active flexion to ninety 
degrees were obtained. Palpation about the patella was painless. Walking, however, 
was still much impaired. 

That night the patient experienced a sensation of heat in the joint and at times 


throbbing pain. Having to arise, however, she was surprised to find that she could 


walk almost normally. 

The following day active flexion was readily performed to about 120 degrees, and 
walking was almost normal. Practically all spontaneous pain had disappeared. 

On the third day full active flexion was obtained and walking was almost normal. 
Palpation of and about the patella was still slightly painful. The patient stated she 
felt capable of returning to her occupation as maid, and was discharged. 


Case 2. L. C. (Leriche'), male, aged twenty-eight. 

A few days prior to admission the patient injured his right knee while skiing. On 
admission it was found that the joint was slightly swollen, tender, and couitained a little 
fluid. Walking was painful, full movements of the joint were not executed, especially 
extension. No ecchymoses. Roentgenograms of the knee showed no bone lesion. 

The periarticular tissues were infiltrated with one per cent. novocain, and shortly 
afterward the pain disappeared. Active motion increased, but there was still difficulty 
in flexion; Leriche concluded that there was a mechanical obstruction. Arthrotomy a 
few days later revealed a torn meniscus. 

Comment. In this case the injection of novocain not only suppressed the pain, but 
aided in the diagnosis of a mechanical derangement of the joint, since with all pain 
suppressed, full flexion should have been possible except for some mechanical obstruction. 

Case 3. L. J. (Leriche'), male, aged twenty-five. 

A week prior to admission the patient struck his right fist against a wall. Follow- 
ing this, there was persistent weakness of the right wrist and some pain. On examina- 
tion, there was slight swelling and heat about the wrist joint. Flexion was not possible; 
extension was limited; the grip was weak; there were no clinical signs of fracture. Roent- 
genograms showed an old fissure in the scaphoid, due to trauma one year previously, ac- 
companied by slight condensation and irregularity of the bone. 

Ten cubic centimeters of one and one-half per cent. novocain were injected into the 
ligaments about the wrist joint, and in a few moments normal flexion and extension were 
performed without pain. 

Two days later the patient was seen again and presented essentially the same pic- 
A perihumeral sympathectomy was performed, and by that 


ture as before injection. 
Kight days later the patient was dis- 


evening full motion had returned to the wrist. 

charged, all symptoms having disappeared. 
Case 4. (Leriche and Jung?), male, aged twenty-seven, laborer. One and one- 

half years prior to admission, the patient stumbled on two occasions, while carrying a 


heavy weight. He stated that he ‘“‘wrenched”’ his back and has not been able to work 


satisfactorily since because of pain. 
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Physical examination revealed contracture of the paravertebral muscles with pain 
on pressure over the tenth and eleventh dorsal vertebrae. The patient, however, was 
able to pick an object off the floor without bending his knees. 

Roentgenograms showed marked compression of the intervertebral dise between the 
tenth and eleventh dorsal vertebrae. ‘This compression was especially marked on the 
left, where the vertebral bodies almost touched each other. No bony lesion was present. 

The muscles and ligaments on the dorsum of these vertebrae were infiltrated with 
one per cent. novocain. Ten minutes later another roentgenogram was made which 
showed complete disappearance of the compression of the dise. 

The patient was seen a month later and stated that his relief had been only tem- 
porary. A second and similar injection was made with prompt relief. At the end of 
another month the patient was seen again, still complaining of pain. A third injection 
was performed, this time followed by permanent relief from all discomfort. The patient 
has resumed his work in a steel mill. 


Case 5. M.C., male, aged thirty-two, laborer. 

Four days prior to admission the patient “‘wrenched”’ the middle finger of the right 
hand while working about a machine. This was followed by swelling and pain in the 
first interphalangeal joint, with inability to fully flex this joint. The patient came to the 
clinic because of persistence of the partially impaired function. Roentgenograms showed 
no bone lesion. 

Five cubie centimeters of one per cent. novocain solution were injected into the 
capsule and periarticular ligaments of the injured joint. Several moments later full 
active flexion was performed without pain. The patient was seen several days later and 
normal function remained. 


Case 6. L.S., mechanic, aged forty-two. 

One week prior to consultation the patient accidentally struck himself a severe 
blow with a hammer on the proximal interphalangeal joint of the middle finger of the 
left hand. There was swelling of the entire hand that night. Pain and marked limita- 
tion of motion persisted. The traumatized joint was surrounded by a dense firm 
oedema. 

Roentgenograms showed no bone lesion. 

Five cubic centimeters of one per cent. novocain were injected into the joint cap- 
sule. This increased the periarticular swelling, but nevertheless a few minutes later 
almost full active flexion could be made without pain. The swelling was such as to 
mechanically prevent full extension. All spontaneous pain had disappeared. One- 
half hour later the pain and limitation of motion returned. 

Three days and seven days later similar injections were made again with temporary 
relief. The patient was finally seen a week following the last injection. The firm swell- 
ing about the joint persisted, and movements, although not normal, were greater than 
before the series of injections. There was no pain, except on strong palpation of the 
joint. 


DISCUSSION 


It is usually taught that sprains consist of the overstretching of liga- 
ments about a joint, resulting in minute tears, multiple small hemorrhages, 
and severe oedema of the connective tissue. Practically nothing is said 
of the mechanism of pain, which is the most important clinical symptom, 
and of its relation to the abundant innervation of the periarticular tissues. 

As stated above, the pain in these cases is due to traumatisms of the 
rich periarticular innervation. These traumatized nerves may also be the 
source of afferent impulses that give rise to the reflex muscular rigidity 
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present about an injured joint. The favorable influence of novocain injec- 
tions as described above is therefore due, not only to the pain-deadening 
property, but also to the fact that the muscular rigidity about the injured 
articulation is abolished. 

The periarticular injection of novocain may prove to be of consider- 
able value in the treatment of sprains and other joint traumata, where no 
bone or cartilage lesion is present. The rather sudden suppression of pain 
and involuntary muscular rigidity, permitting active motion without dis- 
comfort, has a profound psychological effect on the patient. As the effects 
of the anaesthetic solution gradually disappear, the patient will, neverthe- 
less, continue to use the joint and, even though some pain returns, the re- 
assurance obtained during the brief period of relief will enable him to con- 
tinue to use the joint in spite of some discomfort. In this manner a 
patient who really desires a return of function will reduce to a great extent 
his period of disability. 

In some patients return of periarticular sensibility is accompanied 
by return of all symptoms and full disability. In these cases several in- 
jections with at least twenty-four-hour intervals may be performed. 


SUMMARY 


1. The sensibility of a joint is primarily a periarticular sensibility, 
due to the abundance of nerve endings in the joint capsules and _peri- 
articular ligaments. 

2. In-sprains, pain is due primarily to trauma of the periarticular in- 
nervation. Reflex muscular rigidity, involving the injured joint, also has 
its origin in the traumatized nerves of the joint capsule and ligaments. 

3. Periarticular injections of novocain have a definite therapeutic 
value in the treatment of sprains. The pain and reflex muscular rigidity 
abolished, almost normal function is possible. In some instances the im- 
provement is more or less permanent; in other cases several injections are 


necessary. 
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CONGENITAL DISLOCATION OF THE HIP IN OLDER SUBJECTS* 
BASED ON A STUDY OF SIXTY-Six OPEN OPERATIONS 


BY PAUL C, COLONNA, M.D., NEW YORK, N. Y. 


Open operation for congenital dislocation of the hip has, in recent 
years at the Hospital for the Ruptured and Crippled, been reserved almost 
wholly for those cases that have either resisted previous attempts at closed 
reduction, or, by reason of the age of the patients, have not been candidates 
for the closed reduction method. A total of fifty-six cases have been re- 
viewed, all of which were operated upon in the nine-year period from 1922 
through 1930, and all were between three and twenty-five years of age. 
Of this total number the author has operated upon fourteen patients in this 
and other hospitals, and the remaining forty-two have been operated upon 
by other members of the Staff of the First Division. Of the total number 
of cases, forty-two were females and fourteen males. The left hip alone 
was dislocated twenty-two times, the right hip fifteen times, and there were 


nineteen cases in which both hips were dislocated. The total number of 























Fie. 1 Fia. 2 


Roentgenogram of Case 2 show- 


ing the left hip nine years after a 
reaming type of operation. 


Roentgenogram of Case 16 six years 
after a reaming and shelf type of opera- 
tion had been performed. 


*Read before the Orthopedic Section, New York Academy of Medicine, October 16, 1931. 
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hips operated upon was sixty-six, almost all of which had had previously 
one or more attempts at closed reduction either in this clinic or elsewhere. 
Forty-seven of the patients were over five years of age,—that is, over 
eight-three per cent. of all these cases at the time of open operation were 
beyond the age period when attempts at closed reduction might be ex- 
pected to yield satisfactory results. The histories have been reviewed and 
most of the cases have been personally examined from one to nine years 
after operation in an attempt to evaluate the types of operation commonly 
employed in this clinic for the so called irreducible hip. 

A method of open operation is described which is thought to be appli- 
cable during the period of childhood, and three cases are presented in which 
this method was used. 


ANATOMICAL CONSIDERATIONS 


The normal relationship of the head and shaft of the femur to the ver- 
tical and horizontal planes of the pelvis are of importance in considering the 
methods of treatment for congenital dislocation of the hip. The ideal is 
reposition at the level of the original acetabulum with stability and mobility 








Fig. 3-A 

Roentgenogram of Case 29; a, before operation; b, six months after operation; 
c, four years after operation. Showing the tendency of the hip to go into ad- 
duction following the reaming type of operation. This is a painless stable 
bip, and the patient walks well. 
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Fig. 3-C 
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Fic. 4 


Roentgenogram of Case 30; a, before operation; and b, three years after opera- 
tion, showing the result of a shelf turned down from the dorsum of the ilium. 


assured, but it is physically impossible to accomplish this reposition in cer- 
tain resistant young patients and in most older subjects. 

Obstacles to a satisfactory reduction are maldevelopment of the ace- 
tabulum, hour-glass contraction of the capsule, and the shortened pelvi- 
trochanteric muscles. Fairbank in the British Journal of Surgery has dis- 
cussed the anatomy of congenital dislocation of the hip based on a study of 
thirty-five museum specimens of forty-six dislocated hips, as well as upon 
a large number of cases personally operated upon. His conclusions are 
most interesting and valuable. He believes that the underlying fault in 
the development of the disloéation is primarily a poorly developed ace- 
tabulum. In this connection it is interesting to note that Lewis A. Sayre 
described the condition, almost fifty years ago, as ‘‘a congenital malforma- 
tion of the acetabulum’’. As the patient grows older and the influences of 
weight-bearing become more marked, the head usually travels upward and 
backward. The acetabulum becomes triangular in shape with the base 
toward the obturator foramen and the apex pointing upward and _ back- 
ward. The depth becomes increasingly less and the remaining portion 
becomes filled with cartilage and fibrous tissue. In the older cases a false 
acetabulum may often be identified, lying above and behind its original 
position and being somewhat larger than the head of the femur. Fairbank 
has called this area the “auricular retro-acetabular impression”’. Ina few 
of the older cases it has been very surprising to discover at the time of 
operation a well marked roof to the original acetabulum which from the 


roentgenogram appeared to be quite shallow. There are definite changes 
that can be noted in the older anatomical specimens, both on the ilium and 
ischium. They become roughened by extra strain on the ischiocapsular 
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ligament. It may be noted that the epiphyseal center appears later and is 
smaller than in the normal hip and, as the head is relieved of the stresses and 
strains of normal weight-bearing, it also undergoes corresponding accom- 
modative changes. The head may become flattened, acorn-shaped or 
almond-shaped, and may in the adult cases show a Varying degree of 
erosion, depending upon the amount of trauma to which it has been previ- 





£ 





Fra. 5 
Roentgenogram of Case 24, showing a, before operation; and b, taken five 
years after a shelf operation. 
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ously subjected. The neck of the femur also partakes of a certain degree of 
distortion, and smooth polished facets have been noticed on the superior 
surface of the neck, due to the rubbing of the capsular ligament. 

The degree of torsion present is a varying one. Whitman has sug- 
gested that at birth the normal torsion is about thirty-five degrees, but that 
in the normal hip under the conditions of weight-bearing this becomes 
lessened to about ten or fifteen degrees. If the hip is dislocated, this reduc- 
tion does not take place to the same degree. The accurate estimation of the 
angle of anteversion or distortion in the living subject presents considerable 
difficulty. The method suggested by Stewart and Karshner, who use the 
fluoroscope, would appear to be relatively accurate. They state, ‘The 
patient lies prone with the knee on the affected side flexed to a right angle; 
the tibia vertical. The foot is carried over towards the sound side and the 
femur is externally rotated until the head, neck, and shaft appear to be in 
line. By means of a graduated are and pointer this angle is measured; the 
result subtracted from ninety gives the angle of anteversion.”’ 

In certain cases anterior distortion is a real factor in rendering the re- 
duction less satisfactory. In this series of older cases, osteotomy to correct 
the distortion was done in six cases. A much rarer finding, which I believe 
does occur occasionally, is retroversion, and when found should be corrected 
by osteotomy. Another frequent change in the bony structure of these 
cases is in the length of the femur and tibia. It may be of some practical 
importance to determine this preoperatively. Therefore measurements 


not only from the anterior superior spine to the internal malleolus on both 




















Fia. 6 
Roentgenogram of Case 31; a, before operation; and b, taken a year later. A 
reaming type of operation combined with shelf from the dorsum of the ilium was 
used in this case. 
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sides should be made, but also from the tip of the greater trochanter to the 


external malleolus. 


The well known hour-glass contraction of the capsule is a common 


obstacle to reduction and is more 
marked in those hips subjected 
to repeated attempts at closed 
reduction. In the eighteen open 
operations personally done on 
children over five years of age, it 
was found contracted in every 
case. 

The ligamentum teres has 
varied considerably in these 
cases. In a few of the younger 
children it was absent, in others 
attenuated and running from 
the head to the old acetabulum. 
In the older subjects it was usu- 
ally completely absent or existed 
in the shape of a frayed-out 
fibrous tab. In one child of 
twelve it was a wide ribbon-like 
band about an inch long at- 
tached to the head. 

The pelvitrochanteric group 
of muscles are always shortened. 
The abductor muscles especially 
are trying to perform their work 
under marked mechanical dis- 
advantage. Therefore, while 
there is a primary defect in the 
development of the acetabulum 
with accommodative changes in 
the femur, ischium, and ilium, 
the forces of stress and strain 
when walking are carried princi- 
pally by the muscles and liga- 
ments, especially the capsular 
ligament over the neck of the 
femur. 

Pain in these cases was 
rarely a symptom except when 
there was present in the 
adult patient some degree of 
arthritis. The most common 
symptom is usually that of be- 
coming easily fatigued, com- 











Fic. 7 
Roentgenogram of Case 20; a, before opera 
tion; 6, five years after a reaming type of 
operation following which flexion-adduction 
deformity developed, necessitating another op- 
eration; c, roentgenogram taken a year and a 
half after a Lorenz bifurcation operation. A 
small imbedded portion of a drill remains. The 

patient walks quite well. 
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Fic. 8 


Roentgenogram of Case 38, showing result of bilateral bifurcation operation 
after five years. The operation has permitted a decrease in the lordosis but the 
bony architecture of the femur has been almost completely restored on the 
right side in spite of the bifurcation. On the left the bifurcation has been more 
satisfactory. 


bined with the characteristic limp such as would be caused by a shortened 
and unstable extremity. In the adult complaining of no pain, but only 
giving a history of fatigue on walking, it would appear to be somewhat 
questionable whether any treatment, other than restricting the activity or 
raising the shoe, is justified. In the younger case, if an attempt is to be 
made at open operation to place the head of the femur without undue 
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tension in its approximately nor- 
mal position, it would appear 
necessary that the shortened and 
contracted soft tissues be suff- 
ciently stretched preliminary to 
open operation. The factor of 
trauma to the cartilage and soft 
parts during a closed reduction is 
being increasingly recognized as 
an essential factor in the ultimate 
function obtained. This important 
factor of trauma is universally 
condemned today in all attempts 
at closed reduction, but is not so 
carefully observed in those cases 
coming to open operation. 

The following preliminary 
treatment has been found of 
value: A thorough stretching of _ 
the affected hip under an anaes- ¢yre0 years after operation, showing the result 
thetie and subcutaneously tenoto- following the Lorenz bifurcation on the left 





Fig. 9 


mizing the adductor muscles per- 

mit a certain degree of relaxation to be obtained in the soft structures about 
the hip joint. A long plaster spica is then applied to the unaffected side 
and moleskin traction of twenty-five to thirty-five pounds is effectively 
maintained on the dislocated side. The head has been pulled down op- 
posite the original acetabulum in several children twelve years of age, pre- 
liminary to open operation, but those under ten years lend themselves best 
to this form of preliminary treatment. The resistance of the tissues varies 
decidedly in individual cases, but usually two to three weeks will suffice to 
obtain the optimum relaxation and it is felt that the prognosis for ultimate 
function can be to a definite degree based on the amount of relaxation ob- 
tained preliminary to open operation. The operator should not permit 
himself to be hurried into operating until he is convinced that the stretching 
has reached its maximum. 

The simplest form of reduction is replacement of the head in the original 
acetabulum. Within the older age period which we are considering, this 
method has a limited application, but when operation is necessary the 
earlier it is done the better. Galloway has been the chief exponent in 
advocating early open operation, and even under the age of three years he 
has frequently found the constriction of the capsule sufficient to prevent a 
satisfactory replacement until the contracted portion of the capsule was 
enlarged. Simple replacement over the age of three years was done in 
seven cases in this series. One obtained an excellent result both as to 
stability and mobility; one became infected, the result being a stiff hip; the 
other five hips, as far as can be learned, have redislocated. Therefore, we 
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must conclude that in these older cases, except in that very rare type when 
at operation the acetabulum is found deepened by a well formed superior 
rim, replacement of the head in the old acetabulum after simply enlarging 
the contracted capsule will be unsatisfactory, and render a redislocation 
most probable. While age is not always a fair criterion, and each case 
must be individually judged, it is felt that as a rule cases over five years of 
age will not lend themselves to a satisfactory reduction by this method. 
Another procedure which has been frequently employed in these older 
children has been to ream out a capacious socket at or near the site of the 











Fig. 10 


Roentgenogram of Case 33; a, before operation; and 
b, showing result of Lorenz bifurcation on the right 
side four years later. 


original acetabulum, us- 
ing the Doyen reamer or 
large curet. In a very few 
cases the head has been 
remodeled also, but usu- 
ally the cartilage covering 
the somewhat distorted 
head has been untouched, 
placed in the newly 
formed acetabulum and 
a long plaster spica ap- 
plied with the hip in full 
extension and about fif- 
teen degrees’ abduction. 
This method has been 
used in thirty-one hips of 
this series. It has the 
great advantage of assur- 
ing stability and, when 
the reaming is done at 
the site of the old acetab- 
ulum, the normal rela- 
tionship of the pelvis 
and femur in its verti- 
val and horizontal axes 
is restored. There may 
develop in the joint some 
degree of movement, but 
usually this is slight. This 
type of operation has 
been almost wholly em- 
ployed in the unilateral 
case. A tendency for flex- 
ion-adduction to develop 
must be borne in mind 
and some of these cases 
have been readmitted to 
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the hospital at a later date for correction of that deformity. The child- 
ren having this type of operation have usually obtained a stable, painless 
hip and a distinct improvement in gait. If the head is replaced at the 
site of the original acetabulum and not above or behind it, these patients 
may often walk with a barely perceptible limp. 

In thirteen of these hips some type of osteoplastic buttress was used, 
combined in five hips with the reaming type of operation. This osteo- 
plastic buttress method was first suggested by KGnig and has been employed 
in different forms by many other operators, especially Albee, Dickson, and 
Gill. It would appear to be particularly useful in permitting a satisfactory 
degree of mobility and in assuring usually a stable hip. One objection ad- 
vanced against this type of operation is the limited amount of abduction it 
permits, but in the cases examined it appeared to be usually more than, or 
at least equal to, that present in the preoperative examination. If at the 
operation the head can be brought forward, the lordosis and characteristic 
limp will be greatly lessened by the shelf type of operation. In those older 
children reexamined with irreducible hips the operation has assured them 
stability and mobility. 

A third type of operation, the Lorenz bifurcation, was employed in 
eight hips in this series. In the older cases presenting marked discomfort 
and disability, it is of special value. Stability has been obtained and a 
surprising degree of mobility. The postoperative alteration of the bones 
under the forces of weight-bearing is strikingly shown in the roentgenograms 
taken several years after operation. The gait in six cases personally 
examined appeared to be distinctly improved in comparison with the 
preoperative condition. 

In four hips anterior transposition was resorted to, the results being a 
distinct improvement in stability over the original position. A certain 














Fic. 11 


Roentgenogram of Case 43; a, before operation; and b, two years later. An an- 
terior transposition resulted with an excellent functional result. 
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degree of mobility was retained and, while the gait appeared improved, 
the complaint of fatigue after walking short distances remained about 
the same. 

Another somewhat different method from those described has been per- 
sonally used on four hips. 
In 1927 Hey Groves sug- 
gested that mobility and 
stability with an actual 
reduction of the disloca- 





tion might be accom- 
plished if the capsule sur- 
rounding the head be 
placed in a reamed-out 
acetabulum located at 
its original site. He sug- 
gested perforating the 
floor of the newly form- 
ed acetabulum with a 
drill and, by means of a 
suitably curved aneurysm 





needle, a stout tendinous 














Fig. 12 


Roentgenogram of Case 44; a, before operation; and b, one year following operation. 
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ligature be passed over the pelvic brim 
through the hole in the acetabulum and 
out into the thigh, to be attached to the 
capsule covering the head. This ligature 
was then to be tightened and the free 
margin of the capsule firmly attached to 
the brim of the pelvis or to Poupart’s 
ligament. I can find no record of any op- 
eration done by this method reported in 
the literature, but the idea of employ- 
ing ‘the capsule, so as to keep the head of 
the bone surrounded by the original syno- 
vial sac, appeared promising and has 
been tried with four hips. The method 
employed was as follows: Preliminary 





stretching and tenotomy was done and a 
long plaster spica ap- 
plied to the opposite 
side. Several weeks 
of heavy skin trae- 
tion permitted the 
head of the femur to 
be drawn down near 
the level of the origi- 
nal acetabulum. 
When this was ac- 
complished, the child 
was prepared for 
open operation and 
an incision similar to 
that used in the 
Whitman recon- 
struction operation 








was employed. The Fig. 13 

, Roentgenogram of Case 49 in which reduction of dis- 
ores or ‘ > . 7 

one trochanter location was accomplished preserving capsular covering 


with its attached about head intact; both being placed in reamed-out socket 
muscles was chiseled ear site of original acetabulum; a, before operation; and 
ee Seas b, a year and a half later. 

through and turned 

upward, and the capsule covering the head was rather easily dissected 
free from the surrounding tissues. When the isthmus of the capsule 
was reached, it was cut through and the head of the bone inspected 
through this aperture to note the shape of the head and the appearance of 
the ligamentum teres. The aperture in the capsule was then closed with 
several chromic sutures. The rectus femoris tendon at its origin from the 
anterior inferior spine was identified and divided. With the Doyen reamer 
i capacious acetabulum was formed as near the original site as the pre- 
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Fig. 14 
Diagram illustrating operative procedure used in Cases 48, 49, and 51. 
liminary traction had made possible. The head of the bone with its cover- 
ing of capsule was then placed in the newly formed acetabulum and, with 
the limb in abduction, the greater trochanter was sutured back into place. 
After the wound was closed, a long plaster spica with the limb in complete 

















Fig. 15 


Roentgenogram of Case 48. On the left side reduction of dislocation was ac- 
complished, preserving capsular covering about head intact; both being placed 
in reamed-out socket near site of original acetabulum; a, before operation; and b, 
a year and a half later. 
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extension and moderate ab- 
duction was applied. Care 
was taken not to remove 
the moleskin from the 
thigh and leg at the time 
of open operation, so that 
immediate postoperative 
traction could be applied. 
The roentgenograms of 
these four cases are here 
included and show in the 
last three hips done a stable 
hip with restoration of the 
joint space. In the first 
case, a girl of twelve years, 
the reduction into a new 
acetabulum formed at the 
site of the original was ef- 
fected satisfactorily. It is 
felt that the acetabulum in 
this case was not made ca- 
pacious enough so that 
when both capsule and 
head were replaced in it 
they were under marked 
tension. Stability with the 
limb in moderate abduc- 
tion has been obtained, al- 
though the hip one year 
after operation presents 
only a few degrees of mo- 
bility. In the second case, 
a boy of six, satisfactory re- 
duction with a range of 
motion from 180 to 160 de- 
grees was obtained. In the 
third case, a girl of six, 
stability was obtained with 
a range of mobility from 
180 to 120 degrees on both 
sides. 

It is felt, therefore, 
that this type of operation 
in children between the 
ages of three to ten years is 
worthy of a more extended 
trial. 








Fic. 16 


Roentgenogram of Case 51 in which reduction of 
dislocation was accomplished, preserving capsular 
covering about head, both being placed in reamed- 
out socket near site of original acetabulum; a, be- 
fore operation; b, one year after open reduction of 
the left hip; c, one year and a half later, six months 
after open reduction of the right hip. 
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TABLE II 


SUMMARY 


Total number of hips operated upon . 66 Ages 

Total number of patients. . 56 3 years to 25 years 

Unilateral (right)... 15 

Unilateral (left) .... 22 Males... : . 14 

a eee 19 Females. . pede ae 
Types of operation employed.) 

1. Replacement—after cutting contracted capsule, ete.... ; . THips 

2. Reamed-out acetabulum made at or near original site 31 Hips 

3. Some type of osteoplastic buttress . ; 8 Hips 

4. Combination of 2 and3...... . 5Hips 

5. Anterior transposition. .............. . 4Hips 

ee a ee er er ene vee ee tien Cle 

7. Capsule about head transplanted into reamed-out acetabulum... . cose «Ope 


SUMMARY 


In summarizing these cases one may say that the age is largely a factor 
in determining the type of operation employed, but that usually in any 
type employed with children between three and ten years of age the patient 
should be given preliminary treatment. A thorough stretching of the 
muscles about the hip, tenotomy of the adductors, and traction have been 
found of value. The reaming type will insure stability but in general 
very little mobility. The osteoplastic buttress type usually prevents 
further upward displacement of the femur but, unless care is taken to 
restore the backward position of the dislocation, the characteristic gait is 
only partially corrected. However, it is an operation that usually assures 
stability and a satisfactory degree of mobility. In the frankly irreducible 
case, the Lorenz bifurcation is a most valuable procedure. It renders the 
hip stable and gives a surprising degree of mobility. It is of particular 

value in the adult bilateral case with pain. In the unilateral case it has the 
disadvantage of shortening an already short extremity, even t).ough the 
characteristic lurch and lordosis become less. 

The last method presented—that of preserving the natural synovial 
sac over the head of the femur, and transplanting it into a reamed-out 
acetabulum at or near the original acetabulum—is an attempt to assure a 
genuine reduction of the dislocation, plus the preservation of stability and 
mobility. To date four hips have been operated upon by this method and 
the results have been encouraging. 

Acknowledgment is here made to the other members of the First Division who have 
kindly permitted this ten-year review of the open operation for congenital dislocation 
of the hip. 
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CONGENITAL DISLOCATION OF HIP TREATED BY OPEN 
OPERATION 


A Report or SEVENTY-TWO CAsEs* 


BY M. BECKETT HOWORTH, M.D., AND HAROLD W. SMITH, M.D., NEW YORK, N.Y. 


Fellows of the New York Orthopaedic Dispensary and Hospital 


A detailed study of all patients treated at the New York Orthopaedic 
Hospital for congenital dislocation of the hip by open operation between 
January 1920 and July 1929 has been made. In all but two of the cases 
of congenital dislocation of the hip treated before 1920 a closed reduction 
was used, and an end-result study of this series, through October 1920, 
has been published.t A study of the closed operations done since that 
time will be undertaken shortly for further comparison with the open 
reduction. 

This group includes seventy-two cases. Open operation being now 
a well established procedure, our effort will be to indicate what types of 
cases are more suitable for open than closed operation, what type opera- 
tion should be done in different kinds of hips, and what results may reason- 
ably be expected. The first portion of this presentation will be devoted 
to a study of the cases operated upon and the operation itself; in the last 
part the results of the operations will be taken up. 


THE CASES 

Age at operation 

The oldest patient was twenty years of age, the youngest one and 
one-half years, the average four and three-quarters years. Sixteen cases 
(twenty-two per cent.) were less than three years old, thirty-nine (fifty- 
four per cent.) from three to five years inclusive, fourteen (twenty per 
cent.) from six to nine years, and three (four per cent.) above ten years. 
Hip involved 

In forty-six cases (sixty-four per cent.) one hip was involved; in 
twenty-six both. Of the latter, sixteen had one hip treated by closed 
reduction only, so that there were only ten double open reductions, making 
a total of eighty-two hips. 

*Read before the Section on Orthopedic Surgery, New York Academy of Medicine, 
October 16, 1931. 

tCongenital Dislocation of the Hip. A Report of 310 Cases Treated at New York 


Orthopaedic Dispensary and Hospital. By B. P. Farrell, H. L. vonLackum, and A. 
deF. Smith. J. Bone and Joint Surg., VIII, 551, July 1926. 
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Type of dislocation 

All of the dislocations were anterosuperior. Seven per cent. of the 
hips were only subluxated (femoral head not beyond or above the superior 
acetabular margin), and ninety-three per cent. were completely dislocated. 
Of the latter, the inferior margin of the head was displaced above the 
superior margin of the acetabulum in thirty-one per cent., so that the 
head was three-quarters of an inch or more above the acetabulum. 


A nteversion 

As this deformity is considered to be an important factor in redis- 
location, regardless of whether it is instrumental in causing the original 
dislocation or not, its amount was carefully noted clinically and at opera- 
tion and estimated by comparative roentgenograms. In sixteen hips 
(twenty per cent.) the anteversion was more than sixty degrees, in thirty- 
one (thirty-eight per cent.) between forty-six and sixty degrees, in twenty 
(twenty-four per cent.) between thirty and forty-five degrees, and in fif- 
teen (eighteen per cent.) less than thirty degrees. In fifteen of the sixteen 
hips under three years of age there were forty degrees or more of antever- 
sion, indicating that the anteversion probably develops in infancy, if not 
before birth. The average torsion for cases under three years was fifty- 
eight degrees, an average greater than that for the whole series. 


Roentgenograms 

In judging the different types of hips for determining the choice of 
treatment and the likelihood of success the following were noted: 

Acetabulum.—Degree of obliquity of the roof, the presence and ex- 
tent of a groove at the superior margin, and the depth of the acetabulum. 

Extent of the dislocation. 

Anteversion.—FEstimated roughly by comparison of roentgenograms 
with knees forward and with-knees internally rotated. 

Relaxation.—It was found that the above observations did not give 
a complete picture of the condition at the hip, so at present roentgeno- 
grams are also being taken standing (or with upward pressure if the child 
is too young to stand) and with manual traction in order to get an idea of 
how unstable the hip is and of how difficult it will be to bring the head 
down to the acetabulum. 


Closed reductions preceding open operation 

In forty-six of the eighty-two hips (fifty-six per cent.) one to five 
attempts at closed reduction had been made previous to the open opera- 
tion. The longest interval between closed and open operations was five 
years, the shortest a few minutes; in twenty hips attempts had been made 
within two weeks. In five of the hips the attempts had been made at 
other hospitals. In twenty-one of the remaining forty-one hips the at- 
tempts were completely unsuccessful; in twenty some measure of appar- 
ent reduction was accomplished but redislocation occurred shortly after 
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plaster removal several months later. From a study of the operative 
findings in these forty-six hips, it is evident that in most of them the head 
had been placed opposite or in front of the acetabulum but had never 
passed through the constriction in the capsule or labrum glenoidale. At 
operation, reduction before enlargement of the capsule was found to be 
impossible in twenty-eight hips (sixty-one per cent.). In twenty of these 
forty-one hips a shallow acetabulum with very oblique roof indicated that 
redislocation would have been likely, and this was borne out by the facts 
that ten of these hips had been left in casts for an average of six months 
following closed reduction but had come out on removal of the cast; and 
attempts at closed reduction of the other ten had failed to get reduction 
stable enough to justify continuance of immobilization. In four hips the 
ligamentum teres was so large that its size alone would have prevented 
reduction. Thirty-six hips had had no attempt at closed reduction; at 
operation the head could be passed readily into the acetabulum in only 
five, but of these two required removal of a large ligamentum teres. 


The operation 

No preliminary traction was used in any case. The Smith-Petersen 
approach was used throughout. Usually the anterosuperior half of the 
capsule was divided parallel and close to the acetabulum. The constric- 
tion in the capsule was divided inferiorly (thirty-four hips) and the labrum 
glenoidale cut (twelve hips) where necessary for reduction. The liga- 
mentum teres was removed when large enough to prevent reduction or 
too elongated to be of any value (thirty-five hips). It was necessary to 
cut the adductor tendons in three hips. 

The treatment of the acetabulum varied and will be described in three 
groups: 

1. Simple reduction, fifty-four per cent. (a) Only the pad of fat or 
fibrous tissue removed from the acetabulum, seventeen hips (twenty-one 
per cent.). (b) Acetabulum left undisturbed, twenty-seven hips (thirty- 
three per cent.). 

2. Gouged, forty-two per cent. (a) Cartilage removed from the 
acetabulum to deepen or round the cavity sufficiently to permit good 
socketing of the head in the shallow or oblique types. This was done in 
eighteen hips (twenty-two per cent.). (b) Gouging deepened to expose 
or include some bone because removal of cartilage alone was insufficient, 
or because the head would not come down to the acetabulum which had 
to be enlarged upward. This was done in sixteen hips (twenty per cent.). 

3. Shelf, eleven per cent. A shelf built over the head after reduc- 
tion by turning a slab of bone down from the ilium and blocking it out 
with smaller slabs or chips. This was done in nine hips, six of which were 
also gouged. . 

In two of the hips the head was trimmed because of a large irregular 
projection of cartilage, and in one hip a projection of neck inferiorly was 
removed. 
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Usually the capsule was approximated by tying the stay sutures in- 
serted when it was opened; in only three cases was the capsule plicated. 


Pathological findings at operation. (Note: As all of the facts were not 
recorded in every case, the totals are variable.) 

Acetabulum.—Thirty acetabula were shallow, ten filled with fibrous 
tissue and four with fat; twenty formed good sockets. Of the sixteen 
hips with “‘good”’ sockets seen in 1930 eight have remained in, three of 
which were gouged and four of which had anteversion corrected; six of 
the remaining hips subluxated, only one of which had anteversion cor- 
rected; and two dislocated, neither having had anteversion corrected. 
None of the latter eight hips was gouged. In each group of eight hips 
anteversion was forty degrees or more in all but one hip. These findings 
suggest that correction of anteversion is important even with a good 
socket if this deformity is sufficient to be a factor in redislocation (more 
than forty degrees). 

Ligamentum teres.—This ligament was absent in five hips (three of 
which had had a closed reduction), ruptured in two (both closed reduc- 
tions), and thin or frayed in seven (three closed reductions). In none of 
these fourteen hips was coxa plana present. The femoral head was irregu- 
lar in two of the seven hips with a thin ligamentum teres, but in none of 
those in which the ligament was absent or ruptured. Free bleeding oc- 
curred from only one of the thirty-nine teres ligaments removed or cut at 
operation, this patient being the youngest in the series (age one and one- 


half years). Slight bleeding occurred in four instances (ages three to six 


and one-half). 

Capsule.—The capsule and labrum glenoidale were found constricted 
or the inferior portion pulled up over the lower half of the acetabulum and 
usually adherent, thus interfering with reduction in fifty-six hips. In 
eight hips neither of these abnormalities was present. No notation was 
made about the remainder. The average age of children with constricted 
capsules and those with the capsule pulled up over the acetabulum inferi- 
orly was no greater than the average of the remainder. There were rela- 
tively just as many hips with these abnormalities in the group under three 
years, including the patient one and one-half years old, as in the cases above 
three years. 

Femoral head.—The cartilage was found partially loose or recently 
damaged in six hips. In one hip there was a displaced epiphysis and in 
another a hemarthrosis. These eight patients had recently had attempts 
at closed reduction. Thus there is an incidence of forty per cent. of definite 
severe traumatisms inside the joint in the twenty hips having the hip 
opened within two weeks of manipulation. 


Other Operations 

More than one operation.—Five hips required two operations, one 
required three. Five of the six had poor acetabular roofs at the first 
operation. At the second operation four of the hips were gouged, and the 
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one requiring three operations was gouged to bone the last time. Ante- 
version in these six hips varied from forty to sixty degrees and was corrected 
in five. The non-gouged hips and one of the four gouged have subluxated, 
and the remaining three remain in. It will be seen that a second operation 
is no more apt to succeed than the first unless the socket is deepened suffi- 
ciently and excessive anteversion corrected. 

Closed reductions for redislocation after open reductions.—This 
procedure was successful in one of the two hips for which it was used. 

Manipulation for better position—Manipulations were done on four 
hips to secure better socketing, the head being subluxated into the upper 
half of the acetabvJum in each instance. Subluxation recurred in every 
instance, one hip later dislocating entirely. 

Osteotomy for anteversion.—This operation was done in thirty-eight 
hips, none with less than forty degrees of anteversion, nineteen (fifty per 
cent.) having sixty degrees or more, the average being fifty-eight degrees. 
A pin was driven through the shaft just below the greater trochanter to 
maintain internal rotation of the upper fragment, a subperiosteal transverse 
osteotomy done a short distance above the femoral condyles, and the lower 
fragment rotated externally enough to correct the deformity. Excellent 
correction (to twenty degrees or less) was obtained in twenty-three (sixty 
per cent.), good correction (to thirty degrees or less) in thirty-three (eighty- 
seven per cent.), and slight overcorrection in one hip. In the group of 
sixteen patients under three years old, five hips had correction of ante- 




















version. 









Complications 

Deaths.—One patient died on the operating table. Thus, including 
the bilateral cases, those with more than one operation, and the osteot- 
omies, there was one death in one hundred and thirty operations (eight- 







tenths of one per cent.). 
Infections.—There were two trivial superficial infections. The joint 
did not become infected in any hip. 









Postoperative care 
Plaster hip spicas were applied just after operation in all cases, usually 
in a position of extension, abduction of about thirty degrees, and internal 
rotation. The spicas were worn for an average period of three months, 
varying from six weeks to ten months. In a few cases the spica was 
changed once or more during this period and the abduction reduced. 

Massage.— Massage and active and passive exercises were used in 
most instances for a few days after removal of plaster, and if the hip re- 
mained somewhat stiff they were continued for several weeks. 

Periods of stiffnesss following operation.—Nearly half of the hips 
regained more than seventy-five per cent. of their motion within the first 
eight months after operation. This group includes a slightly larger propor- 
tion of the younger cases, but also includes about thirty-five per cent. of 
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the hips that were gouged and many patients wearing casts three months or 
longer. Only a few hips gained motion of consequence after being stiff 
more than a year; the majority of these had been gouged to bone and were 
over five years old. 

Time of redislocation.—Redislocation or subluxation never occurred 
except within a few months after operation and usually followed plaster 
removal or walking. Roentgenograms with the child standing are particu- 
larly valuable during the period just after immobilization. The joint space 
may appear wide before weight-bearing, and the femoral head move upward 
on standing. Such hips require further reeumbency and close observation. 


Results after operation 

The remainder of the report will be devoted to a study of the patients 
who were available in 1930 for examination. Sixty-two of the seventy-two 
patients were seen, including the ten with bilateral open operations, making 
a total of seventy-two hips. The longest period between operation and 
last examination was eleven years, the shortest one and one-half years, and 
the average four years. 

A careful history was taken to determine how far patients could walk 
without fatigue and to what extent they could participate in athleties, as it 
is important in a true evaluation of results not only to find out which 
patients are able to get about without pain but to compare them accurately 
with normal children. Roentgenograms were made in all cases to deter- 
mine the anatomical result, and the hips showing any tendency to subluxa- 
tion were also roentgenographed standing and with traction to show the 
effect of weight-bearing and the amount of relaxation. 

A hip with a moderately wide joint space or displaced upward, but not 
beyond the superior acetabular margin on weight-bearing, was classified as 


subluxated. 


ANATOMICAL RESULTS 


The anatomical results, classified as to type of operation, are summar- 
ized in Table I, and the results in the different age groups are given in 
Table II. 

The hips which were gouged show a much better record for mainte- 
nance of reduction than the simple reductions. The better percentage for 
the group in which only cartilage was removed is probably due to the fact 
that these hips were anatomically more favorable at the beginning than the 


group requiring gouging to bone. Maintenance of reduction diminishes 


directly with age at operation. 

Attempts have been made to judge the sufficiency of the acetabulum 
in the preoperative roentgenogram. We tried to correlate such determina- 
tions on these hips with the results of simple open reductions (Table IIT). 
In the table the evaluations are based on the depth of the acetabulum and 
the obliquity of the roof as seen in the preoperative roentgenogram. The 
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TABLE I 






ANATOMICAL RESULTS 









Procedure Result 












Reduced Subluxated Redislocated 

















Hips Per cent. | Hips Per cent. Hips Per cent. 









Simple reduction* 20 | 1s 17 10 5 12 
| 








Acetabular cartilage gouged** 14 S2 3 IS 0 


to 
a 
Fr 


an 
Acetabulum gouged to bone*** | 10 | Ti 






Totals | 


Shelf stabilization 











*Including three of the stabilizations (two reduced, one subluxated). 
**Including four of the stabilizations (three reduced, one sudluxated). 
***Including one of the stabilizations (reduced). 







TABLE II 







ANATOMICAL RESULTS GROUPED AS TO AGE 





Reduced Subluxated Redislocated 






Hips | Per cent. | Hips | Per cent Hips | Per cent. 







Under three years 






Three to five years 


Six to nine years 






Ten years or over 













number of cases in each group is too small to justify detailed conclusions 
but it seems fair to say that such determinations of the sufficiency of the 
acetabulum are practically valueless. In older children, with little cartilage 
on the head or in the acetabulum, a better estimate can be made, particu- 
larly if the head appears in the roentgenogram to be apposed to the bony 
superior acetabular margin, in which case there can be no cartilaginous 









superior lip and the roof must be deficient. 
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TABLE III 


CORRELATION BETWEEN ACETABULUM AS SEEN IN ROENTGENOGRAM AND RESULT 
IN SIMPLE REDUCTIONS 


Reduced | Subluxated |  Redislocated 





Hips | Per cent. 


Hips | Per cent. | Hips | Per cent. 


Acetabular roof 


Good 50 
Fair | 
| 
Poor 








Very poor 





TABLE IV 


RESIDUAL SYMPTOMS 


Symptoms Patients 


Pain or ache 
Fatigue 
Limp noticed by patient 


Stiffness 





Partial incapacity for athletics 


Number of patients having symptoms 





TABLE V 


RELATION OF SYMPTOMS TO ANATOMICAL RESULT AND TO GOUGING 


Result Symptoms present | No symptoms 





Reduced 33% | 26 | 67% 
| 


Subluxated 10 


] 


Redislocated 





Simple reduction 


Cartilage gouged 





Gouged to bone 
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SYMPTOMATIC RESULTS 


The symptomatic results are given in Tables IV and V. 

Thus twenty-five of sixty-two patients (forty per cent.) had symptoms. 
Symptoms were much more frequent in the hips which redislocated and in 
those gouged to bone. Age seemed to be only a minor factor. 


FUNCTIONAL RESULTS 


The relation of limp and telescoping to the result is given in Table VI 
and of shortening in Table VII. 

The frequency of limp and of telescoping increased greatly in the 
groups which did not remain reduced, as seen in Table VI. Hips which 
remained reduced rarely telescoped; the same is true for the hips gouged. 


TABLE VI 
Limp AND TELESCOPING 








Reduced Subluxated | Redislocated | Total Cases 





Limp (patients) Slight 19 9 3 | 3$l 76% 


Severe 1 





Total: 
Limp 23 (59%)| 12 (71%) 
No limp 16 (41%)| 5 (29%) 
9 


Telescoping (hips) | Slight 3 5 


6 (100%) 


| 
Moderate 4 2 | l 





Moderate 1 5 





Total: 
Telescoping} 4(9%) | 10 (53%) 
No teles- 

coping 43 (91%)| 9 (47%) 

















TABLE VII 
SHORTENING—SINGLE Hips ONLY 


Reduced Subluxated Redislocated 





Shortening | 10. 9. 3. 
Average 0.5” Average 0.5” Average 1.2” 
No shortening 16 2 0 





As would be expected, the frequency and amount of shortening are 
greater with redislocation. Gouging cannot be blamed for shortening in the 
ten cases which remained reduced as only three were gouged. 
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TABLE VIII 


LIMITATION OF MOTION 














Previ- Limi- 
Re- | ous | tation 


| Sub- | dis- | closed | before 


| 
Per lage | Gouged| luz- lo- | reduc- | opera- 
| 


| Hips} cent. | gouged | to bone | ated | cated | tion | tion 


| 


Flexion deformity 16 22 2 4 


Flexion of less than 120° | 44 
Flexion of less than 90° | 1 21 
Flexion of less than 60° 

Abduction of less than 30° 


Abduction of less than 10°| 


| 
| 
| 


Adduction deformity 


Rotation less than 75° 


o (| 


Rotation less than 45 


Rotation less than 30° 








N.B.—As adduction was limited only in the very stiff hips it is omitted from this 
table. The figures denote the number of hips in each instance. 





The results as to individual motions are given in Table VIII, and of all 
motions in Table X. 

As there is no accepted standard of evaluating the total motion in a 
hip we express this motion by means of an index. If each motion of the 
hip be arbitrarily evaluated for its importance in function, the index will be 
obtained by multiplying the degrees of each motion by its arbitrary 
constant and adding these sums (Table IX). The constants we have used 
are: 

0.4 
0.2 


For flexion and abduction 
For adduction and internal rotation. 
For external rotation and extension. . . 0.1 
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TABLE IX 







EXAMPLE OF INDEX OF MOTION 






Degrees of motion Constant Product 


Flexion 145 0.4 58 







Abduction 45 





30 






Adduction 





Internal rotation 30 






External rotation 







Extension 





Index of motion 








Reconciliation of index with terms used in the literature: 













H ypermobile over 110 Fair 45 to 60 






Normal 90 to 110 Poor 30 to 45 











60 to 90 Bad under 30 









(ood 





hips, the 







Using this method for evaluating the total motion in these 
result may be expressed as in Table X. 





TABLE X 







ToraL RANGE OF Motion, EXPRESSED AS THE INDEX 








Redislocated 





Subluxated 





Reduced 


Type of reduction 


Average | Range | Average | Range | Average | Range 






Simple 78 23-96 71 29-95 65 52-86 





* 


Cartilage gouged 87 12-109 65 






Gouged to bone 62 17-96 62 12-96 63* 







*Three cases or less. 





Summarizing the results as to range of motion, we find that in the 





entire group the motion is good or normal in eighty per cent. of the hips 
and bad in only eight per cent.; that the range of motion in the group in 
which gouging of cartilage only was done is better on the average than for 
the simple reductions; and the group gouged to expose bone averages a little 
worse than the simple reductions. The latter group, however, includes 
several cases in which an entire new socket was gouged out of bone and 
shows a better maintenance of reduction than the simple reductions. The 
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best average motion occurred in the group in which reduction was main- 
tained, there being little difference between the subluxated and redislocated 
groups. The stiff hips in the gouged group usually were in plaster more 
than three months; we have since found that so long a time is not necessary, 
and, as the immobilization increases the stiffness, consider it inadvisable. 
All of the moderately stiff hips remained well socketed. 


The shelf operation 

The number of cases is too small for detailed conclusions. The average 
index of motion is 73, which compares favorably with the other groups. 
Subluxation occurred in two of the eight hips. 


Anteversion 
The results of reduction in cases having an osteotomy for correction of 


anteversion are given in Table XI. 


TABLE XI 
OSTEOTOMY FOR ANTEVERSION 


| 








Reduced |  Subluxated Redislocated 
| Hips | Per cent. | Hips | Per cent. | Hips | Per cent. 
All hips having osteotomy | 24 p 63 : | os ¥ 32 r 2 5 _ 
Simple reduction and osteotomy | 10 18 10 48 } 4 | 4 
Gouged reduction and osteotomy; 14 82 2 | 12 l 6 
No osteotomy, anteversion 30° | . | 
| tt 6 | 38 3 18 


or more 


Thus, cases having osteotomy for correction of anteversion presented a 
lower average for redislocation. However, unless the acetabulum is a good 
socket, correction of anteversion without gouging is often not sufficient to 


maintain reduction. 


Coxa plana 

All hips with irregular ossification in the femoral head accompanied by 
flattening were classified as having coxa plana. Coxa plana occurred in 
fourteen hips after open operation. It was present in three hips before 
operation and increased slightly afterward in two of these; these three hips 
had previously had closed operations, in one instance the femoral neck 
having been fractured. Roentgenograms were not available long enough 
postoperatively to establish the occurrence of coxa plana in eight hips of the 
series; in the remaining sixty-four hips the incidence was twenty-five per 
cent. The age at onset was one and one-half to five and one-half years, the 
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average being three and one-half years. The first evidence of the condition 
appeared in from two to twelve months after operation, the average interval 
being six and one-half months. Progression continued for an average of 
one and one-half years, and the average time before the process became 
quiescent was two years. No relation was found between the postoperative 
interval before onset or the period of progress and the age at operation. At 
the last examination eight of these hips were still in place, seven were sub- 
luxated and one was redislocated; thus there was a higher relative incidence 
of coxa plana in the hips which did not remain in. Only six of the hips were 
gouged (three to bone), the incidence in the gouged hips being twenty per 
cent., slightly lower than that for the whole group. The two hips in which 
the head was trimmed, and the one in which the neck was fractured at 
previous closed operation, developed coxa plana. Five of the hips had had 
closed operations with long immobilization; five hips had had attempts at 
closed reduction and in one of these the cartilage of the femoral head was 
found damaged at later operation. The ligamentum teres was excised at 
operation in eight of these hips and it was absent in one hip; thus coxa plana 
was no more frequent in these cases than in the group as a whole. At 
operation the femoral head was found to be irregular in five hips of this 
group. Six hips had an osteotomy for anteversion. The hips were left in 
plaster from one and one-half to ten months, average three and one-half 
months; only three wore plaster more than three months. Coxa plana was 
mild in degree in three hips, moderate in five, and marked in eight. At the 
last examination there were symptoms in six of the hips with coxa plana 
but the process was quiescent roentgenographically in five of these and the 
symptoms were similar to those of hips without coxa plana. Motion was 
moderately limited in four hips, slightly in eight, which was no worse than 
for the remainder of the congenital hips. Coxa plana was present in two 
of the hips which had only closed operations, whereas the opposite hips, 
having open operations, included only one case of coxa plana. 

The cause of the coxa plana in these hips appears to be a vascular dis- 
turbance in the tissues about the femoral neck due to pressure or inflamma- 
tion (traumatic), secondarily affecting the circulation to the head, but this 
will be discussed further in a separate paper on coxa plana. 


Results of closed reduction 

Of the sixteen hips having only a closed reduction on one side, nine 
remained reduced, five subluxated and two redislocated, compared to nine, 
four, and three, respectively, for the open reductions on the opposite side. 
The examinations were made from two to thirteen years afterwards 
Limp and fatigue were present in eight, moderate 


(average six years). 
Closed 


stiffness in two, and telescoping in three of the closed reductions. 
operations had failed to reduce the dislocation in fourteen of the sixteen 
opposite hips which had open reductions, and closed reduction of the other 


two hips was obviously impossible. 
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SUMMARY AND DISCUSSION 


A study of eighty-two open reductions of congenital dislocation of the 
hip, with a follow-up examination of seventy-two of the hips, is presented, 
with details of the preoperative examination and treatment, the operative 
findings and procedure, postoperative care, and the results several years 
after operation. It is definitely shown that a fairly large percentage of 
congenital dislocations of the hip cannot be reduced, or the reduction 
maintained, by closed operation because of anatomical abnormalities about 
the acetabulum. It is further demonstrated that roentgenograms taken 
with the patient standing and under traction, as well as the ordinary re- 
cumbent views, are essential for a thorough study of these hips both before 
and after operation. It is particularly important that the pathological 
condition and mechanism at the hip be carefully studied at operation. It is 
our practice now to study the hip at operation upon exposure of the capsule, 
after opening the capsule, and after removing the ligamentum teres, to de- 
termine the factors interfering with reducton and stability, and we test the 
stability of the hip after reduction with upward pressure on the leg during 
gradual adduction and in various positions of rotation. The rotation pro- 
cedure is valuable in determining the necessity for correction of anteversion. 
Furthermore, there is so much individual variation in these hips that they 
cannot be grouped together indiscriminately and compared superficially in 
attempts to present the best apparent results. It is felt that a more definite 
method of comparison is required for properly evaluating the results of the 
operation than the usual ‘“‘excellent’’, ‘‘good’’, or “fair’’ (“‘poor”’ rarely 
appears in the literature) and, for want of an accepted standard, our cases 
are reported in some detail and a method of evaluating motion given. 


CONCLUSIONS 


1. Closed reduction is the treatment of choice in congenital disloca- 
tion of the hip when a stable complete reducton can be obtained by this 
method without much traumatism. It is not often possible to recognize 
such a hip clinically or by roentgenogram, but it is uncommon after the age 
of three years. 

2. Attempts at closed reduction frequently fail, either primarily or 
secondarily. Repeated manipulations are rarely successful and often result 
in considerable damage to the hip. 

3. The chief causes of failure of closed procedure are the obstructions 
offered by the constricted capsule and labrum glenoidale and the redundant 
ligamentum teres. When either of these obstructions is present open re- 
duction is indicated, with division of the constrictions inferiorly and 
removal of the ligamentum teres. 

4. A shallow acetabulum with an oblique roof frequently permits re- 
dislocation. Open reduction, with deepening of the acetabulum, is advisa- 
ble for this type of hip. If exposure of much bone would be required, a 
shelf operation is preferable. 
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5. Open reduction is almost always successful primarily. Proper 
selection of methods to gain stability—removal of the ligamentum teres, 
gouging, shelf stabilization, correction of anteversion, removal of the pro- 
jection at the junction of the head and neck inferiorly, shortening of the 
capsule anteriorly—is most important. When redislocation occurs, it is 
usually shortly after plaster removal and the hip should be carefully 
watched at this time, with particular attention to roentgenograms in the 
standing position. Secondary manipulations to improve the reduction 
have been of little value. 

6. The shelf operation results in less stiffening than does gouging a 
new socket out of bone and is therefore preferable when the femoral head 
cannot be brought down to the level of the acetabulum or when the socket 
is so shallow or oblique that maintenance of reduction, even with gouging of 
some cartilage, is hopeless. 

7. Correction of anteversion is usually advisable when the deformity 
is forty-five degrees or more unless a shelf operation is done. There is some 
evidence that spontaneous correction may occur over a period of years if the 
hip remains reduced, but in the meantime some hips will have redislocated, 
an outcome which could have been prevented by an osteotomy. 

8. Reduction was maintained in sixty-one per cent. of the hips at ex- 
amination eighteen months or more after operation, subluxation occurred in 
thirty-one per cent., and only eight per cent. redislocated. A good func- 
tional result was obtained in sixty-seven per cent. of the hips. 

9. Fatigue, disability for athletics, limp, and limitation of motion 
were frequent residual symptoms after open reduction in the hips which had 
redislocated and in those gouged to bone. Stiffness after operation usually 
disappears in six months or less, but if present after eighteen months is 
likely to persist indefinitely. 

10. Cox plana is not infrequent after reductions in congenital disloca- 
tion of the hip, but seems to be unrelated to damage to, or removal of, the 
ligamentum teres, maintenance of reduction, or type of operation. 
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PERTHES’ DISEASE* 
BY L. E. SNODGRASS, M.D., PHILADELPHIA, PENNSYLVANIA 


Assistantin Orthopaedic Surgery at Episcopal, Orthopaedic, and St. Christopher 
Hospitals; Clinical Assistant in Surgery, Episcopal Hospital 


Perthes’ disease, the subject of this report, is now an established clinical 
entity with a growing literature. Coxa plana, the end result of Perthes’ 
disease, is here regarded as a dysarthrosis of the hip joint, exhibiting an 
increase in stability with a decrease in range of motion in the joint. 

The purpose of this report is: (1) to present the record of an unusual 
ease of Perthes’ disease with roentgenograms; (2) to stress an intermediate 
type of deformity between coxa plana and the normal hip; (3) to eall atten- 
tion to the similarity of the reported operative findings in Perthes’ disease 
to those found in normal bone repair; (4) to point out a mechanism whereby 
the stability in these hips is increased; (5) to discuss briefly the etiology of 
the condition. This report is based on a study of cases, a review of the 
literature, and on dissection of the hip joint, verifying the observations of 
Allis' and Walmsley™, quoted hereinafter. 

An analysis of the records of all hip cases entering the out-patient de- 
partment of the Philadelphia Orthopaedic Hospital and Infirmary for 
Nervous Diseases for the period between January 1, 1908, and April 1, 
1929, was made. Tuberculosis, congenital dislocation, pathological dislo- 
vation with infantile paralysis, hypertrophic arthritis with flat femoral 
head, infectious arthritis, osteomyelitis, sliding femoral epiphysis and fac- 
ture of the femoral neck were ruled out. There remained the following two 
groups: (1) thirty-six cases of Perthes’ disease, and (2) six cases which 
showed moderate flattening of the socket with or without slight flattening 
and lateral displacement of the epiphysis of the femoral head, but always 
with coxa valga deformity of varying degree. Incomplete records of both 
types were discarded. The thirty-six cases of Perthes’ disease included 
twenty-six boys and ten girls. Age at onset varied from three to twelve 
years. A history of mild trauma was present in thirteen. Pain was re- 
ferred to the knee in seven cases and there were night cries in two cases. 
All cases showed flattening of the socket, occasionally on both sides. 





A CASE REPORT 


The following case, showing changes in the femoral head while the 
socket remained constant, was thought to be of sufficient interest to warrant 


*Read before The Philadelphia Orthopaedic Club on November 14, 1929. 
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Fig. 1 


B.K. September 16, 1923. At this examination there is apparently a firm bony 


ankylosis of the right hip. The outline of the femoral head is merged into the 
acetabular cavity. No evidence of an active process at present and the process has 
apparently undergone complete repair. (Report unsigned. 


a detailed report. The films are shown through the courtesy of Dr. G. E. 
Pfahler of Philadelphia. 


B.K., a thirteen-year-old white girl, entered Dr. Gill’s service in the out-patient 
department of Orthopaedic Hospital on January 13, 1923, complaining of pain in the 
right hip. The family history was negative. She was a twin. The previous medical 
history revealed that following a slight injury to the right hip at the age of ten, she had 
been treated in three different hospitals with a diagnosis of tuberculosis of the right hip 
Her last examination (October 11, 1930) showed one-quarter inch shortening of the 
right leg; flexion limited to ninety degrees; internal rotation absent; external rotation 
about one-half normal; adduction, extension, and hyperextension normal. At present 

1931), she works as a cashier, standing most of the day, and complains of very slight 
pain and fatigue in the affected hip on severe or prolonged exertion. Throughout her 
clinical course, she had three periods of pain lasting from one to two weeks, the last one 
being four years ago. The first three films in this case cannot be found but the reports 
dated February 9, 1920, June 16, 1920, and January 6, 1921, all gave the diagnosis of 
tuberculosis. A film made on February 14, 1922, shows the disorganization of the head 
with a flattened and widened acetabulum. Unfortunately, this film is not clear enough 
for reproduction but when held properly to the light, it can be studied quite well. Sub- 
sequent films show the outline of the socket unchanged in gross outline, while the head 
has assumed the coxa plana outline. Figures 1, 2, 3, and 4 with accompanying legends 
complete this case report. 


SUBNORMAL HIPS 


Between the normal socket and the extremely flat socket of the con- 
genital dislocated hip, not only does coxa plana appear but also many varia- 
tions. Ina large series of films, often reported as normal, one will not in- 
frequently see rather flat sockets with the femoral head and neck in a coxa 
valga position, sometimes with a depression in the roof of the acetabulum 
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Fig. 2 

B.K. March 20, 1926. X-ray examination shows apparently complete healing 
of the right hip. On comparing this with a film made September 16, 1923, one sees 
the most striking change. In 1923 one could not trace the outline of either the 
acetabular cavity or outline of head of femur. The shadows of both blended to- 
gether with an indefinite decalcification or atrophy. The neck of the femur was 
shortened at that time and also is at present. This shortening of the neck of the 
femur would still raise the question of the possibility of Perthes’ disease or coxa 
plana. (Dr. G. E. Pfahler.) 




















Fig. 3 


B.K. X-ray examination made June 2, 1927, as compared with the films made 
March 20, 1926, shows practically no changes. This is evidently the affinitive stage 
of coxa plana or Perthes’ disease. (Dr. Pfahler.) 
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Fig. 4 


B.K. October 13, 1930. This film shows practically no change from the last 


previous film. Note the widening of the opposite socket. (Author. 
and often with a slight lateral displacement of the femoral epiphysis. The 
six cases of this type which were isolated have all been observed for at least 
three years without the development of coxa plana, although each case 
entered the out-patient department with the complaint of pain in the hip. 
The following case report illustrates this type of hip, which for want of a 
better name, is designated as a subnormal hip. 

J.Y., a four-year-old white boy, entered the out-patient department of Orthopaedic 
Hospital on Dr. Gill’s service (November 4, 1922) complaining of pain in the right hip 
Roentgenograms at this time were reported negative and the film 


On July 9, 1929, at the age of eleven, he returned to the out-patient 
Clinical examination was 


with a slight limp. 
cannot be found. 


department complaining of moderate pain in the right hip. 
which is given in Figure 5 shows a coxa 


negative. The roentgenogram (No. 18033 
valga with widening and flattening of the socket on the right and to a lesser degree on 
the left. 

Subnormal hips represent an intermediate type of deformity between 
the normal hip on the one hand and the mushroom type of coxa plana on 
the other. A series of films, containing a film each of a normal hip, a sub- 
normal hip, a mushroom type of coxa plana, a capped type of coxa plana 
and a congenital dislocated hip arranged in the order named, affords an 
interesting study in acetabular variations. The development and increased 
use of the Bucky diaphragm and the stereoscopic principle in x-ray work 
have elevated diagnostic standards and should produce a growing interest 
in the variations in the outline of the acetabulum. 
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Fig. 5 
J.Y. Widened socket with coxa valga on the right, and, to a lesser degree, on the 
left. (Author.) 


A COMPARISON OF OPERATIVE FINDINGS IN PERTHES’ DISEASE 
WITH THOSE IN NORMAL BONE REPAIR 


The rather transient nature of symptoms in Perthes’ disease has ren- 
dered histopathological studies rare in this condition. For a clear, detailed 
study of this kind, we are indebted to Dr. Lippmann* who reported on the 
operative findings in Perthes’ disease in a patient from Dr. Whitman’s 
Service. Although Dr. Lippmann has very kindly gone over these slides 
with me in person, I am not in harmony with his view that these findings 
probably represent the result of an aseptic infarction in the femoral head 
area. On the contrary, I was greatly impressed with the similarity of his 
findings to some of the reported findings in normal bone repair in men and 
animals. 

In his report, Lippmann pointed out new bone formation progressing 
from two points: (1) from the vicinity of the attachment of the ligamentum 
teres, and (2) upward through a break in the epiphyseal line. Describing 
the gross specimen, he stated: “The bone lying between the surface 
cartilage and the epiphyseal line was yellow in color, in contrast to the 
normal bone under the epiphyseal line, which was red”’. The microscopic 
findings were as follows: ‘“ Microscopically, the surface and epiphyseal 
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cartilages were normal in every way. However, the greatest part of the 
spongiosa of the epiphysis consisted of a necrotic mass. The bone lacunae 
in this area were all empty and the marrow was converted into a homo- 
geneous mass in which all cell structure had disappeared. No red blood 
cells or remains of a vascular system could be identified.”” This necrotic 
mass was ‘bordered by a thin wall composed of vascular mesenchymatous 
tissue in which polymorphonuclear leucocytes, small lymphocytes, plasma 
cells, and giant cells are plentifully scattered. In this area, the bone 
lamellae were thickly covered with osteoblasts and there was evidence of 
rapid new bone formation.” 

The above microscopic findings are closely simulated in work on normal 
bone repair. The yellow-appearing tissue described by Lippmann may be 
classed as osteoid tissue of which Wieder*® wrote: “ Osteoid tissue, when seen 
in ground section, is not as dense in structure and has a deeper yellow tinge 
than normal cortex, probably due to some difference in chemical composi- 
tion’. Wieder also stated: “In the medullary cavity there are the remains 
of osteoid trabeculae, which show considerable absorption”’. Bast, Sullivan 
and Geist*® wrote: “In the removal of the internal callus the osteoclasts play 
a part; in cases, however, where the internal callus is large, a process of bone 
destruction takes place, which process we have defined and described as 
‘bone dissolution’ in our description of the fifteenth-day stage. This dis- 
solution, which has the appearances of both fatty and mucoid degenera- 
tions, is noted as early as the ninth day”. Wieder also noted myxomatous 
tissue in the spaces of the periosteal trabeculae and in the cortex. 

C. C. Macklin** found many different cell types present, in his work on 
bone repair, and stated: “‘ Polymorphonuclear leucocytes are often seen in 
the tissues of the fracture area’. He gave his views in brief when he 
stated: “To anyone familiar with the literature it will be quite obvious that 
the behavior of these phagocytes, in the reaction following bone injuries, is 
quite like that which obtains in the repair of any damaged tissue, and thus 
the problems involved are those common to inflammation”. Bast, Sullivan 
and Geist also reported numerous phagocytes present in normal bone 
repair. 

If we accept the more recent work done in bone repair, the theory of 
vascular occlusion is unnecessary in the explanation of the changes occur- 
ring in Perthes’ disease as recorded by Lippmann. Leriche and Policard® 
emphasize the point that bone rarefaction and absorption always accom- 
pany new bone formation, and state that bone rarefaction is never found 
without hyperaemia. The work of Todd and Iler®, as well as the work 
of the writers mentioned above, shows the simultaneous vascularization and 
erosion of bone in bone repair and Todd and Ler quote John Hunter to 
show that there is nothing new in this observation. Moreover, Pemberton 
and his associates! among others, produced new bone by tying off the circu- 
lation to the patella in dogs. From a survey of recent work in bone repair 
and bone change, it is evident that vascular occlusion, often of pathological 
significance elsewhere in the body, seems to be a normal finding where bone 


change is taking place. 
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Another observation made by Lippmann which would seem to be im- 
portant, is the following: ‘‘The acetabulum was normal except that at the 
point where the ligamentum teres was attached there was’a marked con- 
gestion and thickening of the soft tissues’’. This would indicate that the 
hyperaemia was not confined to the ligamentum teres, but began outside of 
the joint and at some point proximal to the branching of the articular 
branch of the obturator vessel which supplies the acetabulum as well as the 


ligamentum teres. 


STABILITY IN COXA PLANA 


If one accepts the view that these acetabula are flattened and widened 
from birth, then the question arises as to why these hips do not commonly 
dislocate under the stress and strain of active childhood. As long ago as 
1896, Allis' pointed out the prominent part played by internal rotation in 
the production of dislocations of the hip and he emphasized the capacity 
of the iliofemoral ligament to act as a fulerum in the position of extreme 
flexion, adduction, and internal rotation. The long lever arm is the bent 
leg; the short arm is the head and neck at an angle of approximately 127 
degrees to the shaft of the femur. In the development of coxa plana, the 
shortening of the neck and the straightening of the head and neck into a 























Fic. 6 


J.G. Twenty years after onset. Coxa plana on the left; widening of the socket } 
on the right. 
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coxa valga destroy the short arm of the lever (See Figure 6) which with 
internal rotation is so productive of dislocation in the normal hip. There is 
a resultant increase in stability, for the joint is adjusted to withstand the 
extremes of internal rotation, flexion, and adduction. Allis wrote: “ At 
first glance one can see nothing in rotation to disturb the position of the 
head; for were the femur a straight bone and the capsule of equal strength 
and length, the whole might be twisted off, leaving the head still in the 
socket’. The same principle*, in a lesser degree, may be applied to those 
cases in which only coxa valga results from contact with the flattened and 
widened socket. The loss of range of motion in coxa plana is a well estab- 
lished clinical observation, with the amount of limitation being proportional 
to the degree of deformity present. 


DISCUSSION OF ETIOLOGY 


That one of the first theories of etiology was the infectious, and that 
organisms were eagerly sought in curettings and more rarely found, is not 
surprising in view of the fact that bacteriology was the last of the funda- 
mental medical sciences to be developed. After almost twenty years 
of effort by careful workers no organism has been demonstrated consistently 
in this condition. These patients show no more signs of a cryptogenic 
infection than do cases of congenital dislocation of the hip. 

The theory of vascular occlusion with infarction does not carry the 
weight which it did before the more recent studies in bone repair were 
made. Rarefaction and hyperaemia have been shown to be correlated 
processes in normal bone change. The pain present in these cases is similar 
to and not more severe than the pain present wherever bone repair is taking 
place. Occurrence of bilateral coxa plana and of congenital dislocation on 
one side with coxa plana on the other, does not fit in well with either of the 
above theories. Likewise, the rather strictly limited age incidence for 
Perthes’ disease is not easily explained by infection or vascular occlusion. 
Legg*, in differentiating the mushroom and capped types, placed before the 
profession the problem of finding a variable causal factor. Such a factor is 
seen in the varying degree of flattening and widening of the acetabulum, 
but it is not readily discernible in infection or vascular occlusion. 

The belief that the head flattens the acetabulum, expressed by some, 
disregards the screw-like action of the hip joint as shown by Walmsley”. 
He demonstrated that the arrangement of the fibers in the capsule of the 
joint tends to force the head with a screw-like motion into the socket in 


*For the writer, this bit of applied anatomy has also served to explain: (1) the sur- 
prising stability of certain cases of hypertrophic arthritis with flattened femoral head, 
greatly weakened by absorption of lime salts and with cyst formation; and (2) the 
noteworthy stability following the operation for congenital dislocation of the hip in 
which the roof of the acetabulum is turned down; for in most of these cases the femoral 
head and neck have been straightened into the long axis of the femur, making it a 
straight bone, by constant pounding against the side of the ilium; or the head has been 
practically sessile on the upper end of the femur since birth. 
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extension which is the normal weight-bearing position. If Walmsley’s 
observations are correct, one would expect a deepening effect on the socket 
by the femoral head, even though flattened. 

Assuming that the bone changes in the femoral head are examples of 
normal bone repair in an area of injury caused by a flattened socket, the 
question of what institutes the process still remains unanswered. The irri- 
tation produced by the incongruity of the parts in the joint might produce a 
local hyperaemia which would yield a rarefaction of the femoral head of suf- 
ficient degree to permit a crushing fracture by the body weight. External 
trauma might initiate the same course of events in a shorter period of time. 

Jt isa pleasure to express my appreciation to Dr. W. J. Taylor, Dr. A. P. C. Ashhurst 
and Dr. A. B. Gill for permission to study these cases which were taken from their 
services at Orthopaedic Hospital; to Dr. R. 8. Bromer, roentgenologist to Episcopal and 


Orthopaedic Hospitals, for his many kindly suggestions; and to the Social Service 
Department of Orthopaedic Hospital for its aid in following these patients. 
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THE RANGE OF ACTIVE ABDUCTION AND LATERAL ROTA- 
TION AT THE HIP JOINT OF MEN 


BY A. R. BOSCOE, STANFORD UNIVERSITY, CALIFORNIA 






From the Department of Anatomy of Stanford University 






One hundred men, in good health and free from any physical handicaps, 
were selected for measurements to determine the amplitude of abduction 
and lateral rotation at the hip joint. Seventy-five per cent. of the students 
were in the first and second year of medicine; the remaining twenty-five 
per cent. were other university students. The men ranged in age from 
seventeen to thirty years. Of the one hundred individuals, eighty-two were 
in the third decade of life and eighteen in the second decade. 

At the suggestion of Dr. Meyer, the apparatus shown in Figure | was 
constructed for making these determinations. It consisted of two heavy 
wooden uprights, six feet, eight inches high, separated by a distance of two 
feet, ten inches. These uprights bore vertical slots upon which an adjusta- 












ble sliding back rest was placed, the whole oe _ 
being adequately braced and mounted upon | 
a solid wooden base. On the top of the up- ' 
rights was placed a wooden hood bearing 
lateral grips on the under surface near the 
front, by means of which the individual 
being measured steadied himself. In order 
to secure fixation of the pelvis against the 
back rest a broad canvas strap was passed 
in front of the individual to be measured in 
the region of the anterior superior spine of 
the ilium, thereby firmly fitting the lumbar 
curvature to the pad on the back rest. The 
latter bore a protractor with an adjustable 
arm which could be extended to the lateral 
malleolus, when measuring abduction. The 
center of the protractor could be adjusted 
to the anterior posterior and transverse 
point of rotation. The readings were made 
from these circular protractors which were 
centered at the axis of rotation. 

For measuring the lateral rotation of | a 













































the lower extremity, one foot was placed on Feo. 1 
an adjustable carrier which had as its center ; 

: : é . A photograph of the apparatus 
of rotation a vertical line which passed taken from the front. 






326 A. R. BOSCOE 


through the middle of the caleaneum. The other foot was placed on a firm 
block of equal height. The tip of the carrier bore an indicator having for its 
center the center of the caleaneum. This indicator was moved with the 
carrier by the foot over a large protractor which was centered beneath the 
and the amount of rotation was measured in degrees on these 

In order to assure a smooth surface for the rollers beneath 
a piece of sheet metal was interposed between the rollers below 
The carrier moved easily, but errors due to 


caleaneum, 


protractors. 
the carrier, 
the carrier and the base. 
momentum were guarded against. 

In measuring abduction of the lower extremity, the hands of the 
operator were placed over each trochanter to detect and guard against any 


movement of the pelvis. Abduction was carried out rather slowly to pre- 
vent error due to momentum and yet with a sufficient degree of speed to 
assure a full movement. 

Two or three preliminary trials in each movement were made to accus- 
Four to seven successive readings were 
These measurements 


tom and to instruct the individual. 
taken by the observer for each motion, and recorded. 


WorK SHEET 


NUMBER 2 Date Oct. 29, 1929 


. Height 5’11”’ 
Weight 170 


d+) 


Name in full... .. 
Address...... Age 
Remarks: Played football 2 years, 1925-1927. Trained on track Consistently for 3 years 
before 1924. 

Rides bicycle. Before 1924. Dances. Infrequently. 


Swam frequently during past year, particularly the breast stroke requiring “frog 


MEASUREMENTS 
Right 
Trials Average 


Rotation Lateral 60.6° 








Abduction 41.8 


Left 


Trials Average 


Rotation Lateral 





Abduction 












AT THE HIP JOINT 





RANGE OF MOTION 








did not differ more than five degrees. The average of these readings was 
recorded as the range of motion for that individual. 

Most of the persons measured were medical students at Stanford 
University, who appreciated the object of the measurements and who co- 
operated to the fullest extent in order to eliminate errors. It is a pleasure 
to acknowledge indebtedness to them and also to Dr. Meyer for his help. 
A copy of the work sheet is given herewith. Special inquiry was made 
regarding the existence of disease or its past history and anything that 
might affect the freedom of motion in the hip joint. 

The individual data on weight, height, age and amplitude of motion 
are found in Table I. 

The average and the maximum amplitudes were as follows: 















AVERAGE AMPLITUDES 







Abduction Rotation 


Right 36.3° 50.8° 
Left 35.3° 51.3° 















MaxXIMUM AMPLITUDES 
Abduction Rotation 


Right 59.6° 68. 
Left $i.1° 69. 
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MinimMuM AMPLITUDES 







Abduction Rotation 


Right 24.0° 25. 
Left 23.6° 30. 
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zo 
0 






The distribution of cases on either side of the average was approxi- 
mately the same, in abduction and in rotation. Although the average range 
in abduction was somewhat greater on the left and that of rotation on the 
right, the amount of the former was less than two degrees and that of the 
latter was a little less than five degrees. Hence it is unlikely that any 








special importance can be attached to these differences. 

The relation of age to the range of motion could not be determined be- 
cause the group was mostly from the third decade. This was too short a 
period to reveal any difference. It was not possible to arrive at any con- 
clusions regarding the relation of weight to the range of motion due to the 
fact that the differences in weight were slight and the group small. The 










average weight was about 150 pounds. 
A comparison between Gilliland’s results and the author’s is as follows: 





Boscor 






GILLILAND 





Abduction 






Abduction 







Right 54.5° Right 36.33° 

Left 54.5° Left 35.34° 

Range 35°—80° Right 24.0°—59°-64° 
Left 23.5°—51-1° 






The high averages given by Gilliland, as well as his maximum abduction 
of almost eighty degrees, seem to indicate that they are due to errors of 
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TABLE I 
INDIVIDUAL MEASUREMENTS AND OTHER Data OBTAINED From 100 MEN 





Lateral Lateral 
Rotation, Rotation, Abduction, Abduction, 
Weight Height Age’ Right Left Right Left 
Pounds Feet Inches Degrees Degrees Degrees Degrees 
Case 1 180 6 2 20 50.2 53.9 33.3 30.6 
Case 2 170 5 11 22 60.6 62.3 41.8 41.2 
Case 3 143 5) Ss 21 60.2 62.1 34.0 30.1 
Case 4 143 5 9 20 67.8 54.4 33.8 31.4 
Case 5 143 5 10 20 55.9 52.6 29.9 35.1 
Case 6 145 5 11 20 53.7 69.3 37.9 37.7 
Case 7 152 5 11 29 57.6 48.1 44.5 44.1 
Case 8 140 5 8) 23 65.6 63.4 44.2 44.0 
Case 9 155 § 11 21 32.0 30.5 38.9 39.7 
Case 10 153 6 22 58.6 60.8 34.7 37.8 
Case 11 145 5 10 21 49.6 45.8 36.2 34.6 
Case 12 152 5 10 20 60.6 58.1 32.5 33.6 
Case 13 1658 6 l 24 44.1 $1.4 29.9 29.8 
Case 14 170 5 11 22 49.7 54.9 29.4 23.6 
Case 15 165 5 10 19 60.6 63.1 33.2 28.2 
Case 16 165 § 914 20 30.1 59.8 21.2 29.3 
Case 17 164 5 8 21 32.4 39.3 27.5 29.0 
Case 18 110 5 2 25 56.5 64.5 39.8 42.4 
Case 19 174 5 yg 21 66.2 64.4 44.0 $4.5 
Case 20 130 5 10 20 39.8 13.0 35.2 32.8 
Case 21 149 5 8 27 43.3 42.1] 38.3 37.7 
Case 22 135 § 7 24 57.5 57.0 32.6 31.6 
Case 23 144 5 1015 26 43.5 410.9 31.6 30.3 
Case 24 135 5 4 22 61.6 66.4 42.6 44.7 
Case 25 130 5 94% 21 53.1 53.4 30.0 26.8 
Case 26 140 5 S 25 56.6 61.3 10.9 $4.5 
Case 27 160 5 Q 22 49.5 47.9 31.9 31.4 
Case 28 150 5 S 21 62.4 63.3 30.3 28.9 
Case 29 195 5 9 21 46.4 44.8 36.3 38.0 
Case 30 123 5 5 21 66.2 66.7 52.1 51.1 
Case 31 145 5 8 30 53.1 55.0 34.8 32.7 
Case 32 187 5 11 23 419.2 50.3 32.3 32.5 
Case 33 140 5 634 22 41.2 46.3 34.3 32.8 
Case 34 160 5 11 21 44.6 44.2 35.4 37.3 
Case 35 167 5 10% 17 50.8 35.4 31.8 31.3 
Case 36 137 5 G14 22 50.6 34.5 27.8 27.5 
Case 37 200 6 = 22 61.1 61.1 35.6 35.5 
Case 38 150 5 6 21 44.0 $5.1 37.6 34.5 
Case 39 125 5 5 25 46.3 54.0 33.1 33.9 
Case 40 134 5 9 22 55.38 60.2 35.7 33.5 
Case 41 150 5 11 23 44.1 49.] 37.0 34.0 
Case 42 140 5 7% 20 39.1 47.4 29.4 31.7 
Case 43 160 6 34 «20 57.2 58.3 36.2 33.0 
Case 44 155 5 1034 22 34.7 36.7 24.0 24.8 
Case 45 210 6 a 25 51.5 40.7 39.1 34.4 
Case 46 165 5 10% 18 53.5 60.0 44.3 41.9 
Case 47 55 6 l 22 54.8 54.9 33.2 32.1 
Case 48 148 5 11% 25 46.4 46.3 31.8 31.6 


Case 49 135 5 10 22 45.0 49.5 33.9 35.8 


> 
Case 50 162 6 - 22 54.9 54.7 42.5 39.3 
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TABLE I—Continued 
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JOINT 







INDIVIDUAL MEASUREMENTS AND OTHER Data OBTAINED FROM 100 MEN 


85 
86 
87 
SS 
S9 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 


Average 100 ‘ 


Weight 
Pounds 

185 
136 
191 

125 
175 
160 
146 
165 
160 
134 
150 
142 
140 
180 
132 
135 
155 
130 
173 
172 
190 
153 
156 
150 
143 
178 
179 
160 
198 
157 
161 

157 
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observation. The most likely thing is that lateral flexion of the trunk was 
not prevented. Anyone can easily convince himself of this by personal 
trials when standing freely and when supported against an object which 
prevents lateral flexion of the trunk. Anyone who is allowed to stand un- 
supported will flex the trunk to the opposite side as soon as abduction of a 
lower extremity becomes at all marked and an abduction of eighty degrees 
is not possible in any normal case because the neck of the femur impinges 
on the margin of the acetabulum long before that amplitude is reached, 
even ina skeleton. It follows that therapy (Albee and Gilliland), based on 
averages which are not reliable, must prove disappointing unless only 
improvement and not the attainment of a mistaken standard is sought. 

According to Strasser, the amount of abduction of the lower extremity 
in anatomical preparations is fifty-four degrees. Strasser says that lateral 
rotation as determined by Strasser and Gassmann is at least fifty degrees 
in the semiflexed position of the thigh. Strasser further states that Fick 
(A.) found it to be forty-nine degrees, Weber fifty degrees, Krause forty to 
sixty degrees, and Braune, Henke, and Fick (R.) ninety degrees. Strasser 
wisely emphasizes, however, that all these measurements were obtained on 
ligamentous, anatomical preparations and that, in general, all movements 
are larger on such preparations than on the living individual. This state- 
ment of Strasser’s is abundantly confirmed by the writer’s measurements on 
the living. 

The amplitude of motion observed in the living individual probably is 
somewhat dependent upon the reactivity of the individual, the extent of his 
muscular control, and ordinarily, to a minor extent, upon the anatomical 
conditions at the hip joint. Since maximal motion in abduction probably 
is checked by contact of the neck of the femur with the acetabular margin, 
it follows that the angle of the femoral neck, as well as the configuration of 
the latter and the slope of the coxal bone, probably are factors which 
influence the range of motion in abduction. 

An inspection of the tables, fields, or graphs indicating the amplitude 
of abduction shows that it seldom is exactly the same on the two sides. 
However, it differs only by one degree or less in twenty-seven per cent. 
of the cases. It differs two degrees or less in fifty-five per cent. and five 
degrees or less in ninety per cent. of a 100 cases. Since the error in meas- 
urement probably lies somewhere in the neighborhood of three to five per 
cent., this correspondence in the amplitude of motion on the two sides 
really is quite significant and implies that the method used probably 
is reliable and that the group of individuals measured was decidedly 
homogeneous. 

A similarly striking correspondence was observed in the range of lateral 
rotation. In seventeen per cent. of the cases it differed only one degree or 
less on the two sides. In thirty-nine per cent. it differed two degrees or 
less and in sixty-eight per cent., five degrees or less. 'The somewhat lesser 


correspondence between the two extremities in lateral rotation than in 
abduction may be due to the fact that these movements are exercised 
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relatively seldom, except indirectly, as a rule by rotation of the trunk upon 
the leg supporting the body weight. 







SUMMARY 






1. The greatest range of rotation of the right leg was forty-two and 
nine-tenths degrees; for the left, thirty-eight and seven-tenths degrees. 
The average range of rotation for the right was fifty and eight-tenths 
degrees; for the left, fifty-one and three-tenths degrees. 

2. For right abduction the range was thirty-five and six-tenths de- 
grees; for left, twenty-eight and five-tenths degrees. The average was 
thirty-six and three-tenths degrees and thirty-five and three-tenths degrees 









respectively. 
3. No relation between the range of motion, either in abduction or 


ow. 


rotation, and weight and height was established. The group measured 







was of relatively uniform weight and age. 
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A PLASTIC OPERATION FOR RELIEF OF RECURRENT 
SLIPPINGS AND DISLOCATION OF THE PATELLA 


BY LEWIS CLARK WAGNER, M.D., NEW YORK, N. Y. 


Third Surgical Division, Hospital for Ruptured and Crippled 


Slipping patella is the term, according to Whitman, applied to ab- 
normal laxity of the supporting tissues that allows the occasional displace- 
ment of the patella upon, or to the outer side of, the external condyle of the 
femur. The predisposing causes of this condition may be grouped under 
three main headings in the order of the frequency of their occurrence (ex- 
cluding traumatism and congenital defects): first, knock-knee; second, 
abnormal laxity of the capsule of the knee joint and the patellar tendon; and 
lastly, the imperfect development (flattening) of the external condyle of 
the femur. 

REASONS FOR MODIFICATION 


There have been a great many types of operations devised—such as 
those of Goldthwait, Krogius, Soutter, Gallie, and Albee—and successful 
results with these procedures have been reported, but recurrences are 
noted. It seems that each operation described is for only a certain phase 
in the slipping or dislocation, and not based on the direct cause of the con- 
dition,—namely, the abnormal lateral attachment of the patellar tendon with 
its secondarily relaxed capsular ligaments to the inner side of the knee. 


TYPE OF CASE 


In the cases of slipping patella associated with marked genu valgum 
it is sufficient to correct the deformity by osteotomy of the femur. The 
flattened or deformed lateral condyle of the femur being the predisposing 
factor, the technique of Albee by means of a bone-graft wedge is sufficient 
to overcome the disability and restore normal function. There still re- 
mains the greatest number of cases of dislocation of the patella, including 
“mild snapping and transient catchings’’ with signs and symptoms re- 
ferred to the region of the internal semilunar cartilage, which are claimed 
by Bennett to be due to relaxed internal ligaments, but are more often 
caused by malalignment of the patellar tendon, for which this plastic opera- 
tion is devised. It is based on the principles of all the operators as de- 
scribed in the bibliography. 

TECHNIQUE 


The principle of the operation is to correct the lateral displacement of 
the patellar tendon by transplanting the entire tendon, with its periosteal 
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334 L. C. WAGNER 
attachment, to the medial position in order that the extensor apparatus of 
the leg may pull in a straight line; and, at the same time to correct the 
relaxation of the medial capsular ligaments by this displacement of the 
patella medially. A curved incision, about six inches in length, is made 
medial to the patellar tendon, reflecting the skin and subcutaneous tissues. 
The entire patellar tendon, including its periosteal attachment, is freed by 
two lateral incisions as shown in Figure 1. A large flap of medial capsular 
ligaments in the shape of an inverted letter V is reflected and kept attached 
at its base. The synovial membrane is left intact and the joint is not 
entered. The patellar tendon is given a new attachment medially (Fig. 2), 
and the patella is displaced inward, being sutured in the new attitude to the 
incised capsular ligaments from which the flap was removed. The reflected 
wedge-shaped section of the medial capsular ligaments is now transplanted 
into the defect already formed in the lateral surface of the patella as shown 
in Figure 3. The skin is closed in the usual manner and a plaster-of-Paris 
dressing is applied. Walking is encouraged after about three weeks follow- 
ing the operation and all support is removed at the end of six weeks, when 
active movement is begun. Complete recovery may be expected in ap- 
proximately three months following the operation. 


RESULTS 


The success of the above procedure has been most gratifying and no 
recurrences have been noted. It is surprising to note a marked improve- 
ment of the knock-knee deformity, which was associated in a mild degree 
with the cases of habitual dislocation in children, and the entire relief from 
pain in those suffering from relaxation of the ligaments about the internal 
aspect of the knee joint. 
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THE OPERATIVE TREATMENT OF CLAW-FOOT* 


BY CLARENCE H. HEYMAN, M.D., F.A.C.S., CLEVELAND, OHIO 


The object of this paper is to present an operative method for the relief 
of claw-foot used in fifteen cases. Although this number of operations is 
not large, the uniformly good results in this series of cases justifies the 
recommendation of the procedure as a most satisfactory method to relieve 
claw-foot. At the time these operations were done the writer was not 
familiar with the work of Sherman! or Forbes® published a number of years 
ago, and can therefore claim no originality for the method, except for a very 
important detail not mentioned by either of these writers, and to his knowl- 
edge not mentioned elsewhere,—namely, a capsulotomy of the metatarso- 
phalangeal joints. It has been found that a capsulotomy of the metacarpo- 
phalangeal joints is sometimes necessary to obtain flexion of stiff fingers, 
as was described by the writer in 1924°. Similarly, a capsulotomy of the 
metatarsophalangeal joints has been found most useful in the treatment 
of claw-foot. Any tendon transplantation or operation directed to soft 
parts alone cannot be expected, of course, to correct those most severe claw- 
foot or cavus deformities described by Jones‘ as belonging to Class V, be- 
cause in these cases the secondary bony deformity is so great as to preclude 
correction without radical wedge resection with shortening of the foot. 
On the other hand, the operation proposed here is believed to be sufficient 
for the relief of symptoms in all excepting the most severe types, even 
though a complete restoration to normal form of the tarsus is not obtained 
in the most severe cases. 

Relief of symptoms—/.e. painful calluses under the metatarsal heads, 
hammer-toe deformity with painful corns, the impossibility of wearing any 
type of shoe with comfort, and the symptoms of foot strain—can be accom- 
plished without the necessity of the radical operation of wedge resection. 
It has been frequently observed that after the deformity has been relieved 
by extensive wedge resection of bone, the foot is left so shortened and out 
of proportion that the difficulty of shoe fitting remains as pertinent as be- 
fore. The deformity is characterized by an exaggeration of the arch with 
a contracture of the plantar fascia, a contracture of the long extensor and 
flexor tendons with dorsal subluxation of the toes at the metatarsophalan- 
geal joints, accompanied by a depression of the metatarsal heads. When 
the patient stands, no part of the toes comes in contact with the floor. There 
are usually painful corns, and callosities under the metatarsal heads cause 
great discomfort. Of particular importance is the contracture of the liga- 
ments and capsules on the dorsal aspect of the metatarsophalangeal joints. 

*From the Gates Hospital for Crippled Children, Elyria, and Mt. Sinai Hospital, 
Cleveland. 
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This point has not been previously emphasized, and the writer believes that 
a capsulotomy of these joints is an essential part of any operation for the 


correction of claw-foot. 


USUAL METHODS OF TREATMENT 


In those cases severe enough to require treatment various conservative 
methods have been proposed. Simple tenotomy with forcible wrenching 
of the foot is sufficient in only very mild cases. Steindler’s operation’, 
stripping of the os calcis, does not relieve the deformity at the metatar- 
sal heads and toes. Transplantation of the extensor longus hallucis 
into the metatarsal head, or into the flexor tendon, according to Dickson 
and Diveley®, cannot relieve the deformity of the other toes. The tendon 
transplantations of Sherman, Forbes, and Hibbs’ will not correct a fixed 
hyperextension deformity of the metatarsophalangeal joints. The Hoff- 
man® operation should correct this deformity, but it would appear to the 
writer, who has had no experience with the procedure, to be necessary in 
only most severe cases. The operation proposed by Spitzy® continues still 
further the stripping of the os caleis by Steindler to include a division of the 
inferior caleaneonavicular and caleaneocuboid ligaments. 


METHOD OF TREATMENT IN THIS SERIES OF CASES 


Except in those cases with a marked bony deformity, the problem can 
be met by directing attention to relieving the contracture of the soft parts, 
and transplanting the long extensor tendons into the metatarsal heads. 
This requires a capsulotomy of the metatarsophalangeal joints in order to 
correct the dorsal subluxation of the toes. If the plantar fascia and muscles 
are taut, they are divided subcutaneously, and the foot is manipulated to 
stretch the plantar structures as much as possible. The tendon of the ex- 
tensor longus hallucis is then transplanted into the head of the first meta- 
tarsal in the usual manner, and an arthrodesis is done of the interphalangeal 
joint of the big toe. A curved incision is then made on the dorsum of the 
foot, beginning at the base of the second toe, and extending laterally over 
the other metatarsophalangeal joints and a short distance along the dorsal 
surface of the fifth metatarsal bone. This transverse incision is used in 
preference to longitudinal incisions in order to avoid subsequent contrac- 
ture of the scar in the long axis of the wound which would prevent the main- 
taining of complete flexion of the toes. The extensor longus tendons are 
isolated and are divided over the proximal phalanges. If the brevis ten- 
dons are taut, these are also tenotomized. After subperiosteal exposure 
of the distal ends of the metatarsal bones preparatory to tendon transplan- 
tation, it is seen that even now the dorsal subluxation of the toes cannot be 
corrected, and the metatarsophalangeal joints cannot be flexed beyond the 
neutral position. The capsule of each metatarsophalangeal joint is now 
divided transversely, and immediately complete flexion of the proximal 
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phalanges is possible, thus relieving the subluxation and the prominence of 
the metatarsal heads at the plantar surface of the foot. While capsulotomy 
is rarely necessary at the big toe, it is always necessary at the lesser toes. 
There is no difficulty in passing the tendons through drill holes in the meta- 
tarsal heads, providing a little care is used to make these holes sufficiently 
large, and to use a properly suited, shortly curved needle to carry through 
the silk. The arthrodesis of the interphalangeal joint of the big toe is done 
chiefly to prevent difficulty in putting on the shoe, caused by the uncon- 
trolled flexion of the distal phalanx. It has not been found necessary to 
do an arthrodesis of the interphalangeal joints of the lesser toes unless a 
true hammer-toe exists. A plaster bandage is applied, extending over the 
ends of the toes and molded so as to stretch the plantar fascia, lift the meta- 
tarsal heads, and forcibly flex the metatarsophalangeal joints. 


DISCUSSION 


Fifteen operations have been done on eleven patients, four of these 
being bilateral cases. In every case the fixed deformity at the metatarso- 
phalangeal joints has been overcome, and the prominence of the meta- 
tarsal heads on the plantar surface of the foot corrected. In all cases there 
has been a relief of symptoms. While the functional result is excellent in 
all cases, no claim is made that a complete restoration to normal form was 
accomplished in the more severe deformities of the tarsus. In one bilateral 
case the deformity was so severe that a preliminary triple arthrodesis was 
done to correct the varus deformity. Following capsulotomy and tendon 
transplantation at a later date, the result was completely satisfactory to 
the patient. 

Infantile paralysis was unquestionably the cause of the deformity in 
five cases, and these were all unilateral. None of the bilateral cases was 
classified as due to infantile paralysis. The deformity in the bilateral 
cases was equally severe in each foot, and there was no indication of muscle 
weakness elsewhere. In four unilateral cases also there was no definite 
etiological factor apparent, although it is possible they may have been the 
result of an unrecognized infantile paralysis. Excepting in those cases 
definitely the result of infantile paralysis, there was no evidence of any 
derangement of the cord or roots, although it is admitted that no roentgeno- 
grams of the spine were made. There was no positive Wassermann in any 
case. 


SUMMARY 


A method for the correction of claw-foot is described. This consists 
of a capsulotomy of the metatarsophalangeal joints and transplantation of 
ach individual extensor longus tendon into the corresponding metatarsal 
head. The results of fifteen operations are reported. 
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CALCINOSIS INTERSTITIALIS UNIVERSALIS* 


BY DR. G. F. SKOSSOGORENKO, KIEV, THE UKRAINE, U.S.S.R. 


Assistant in the Ukranian Orthopaedic Institute 
Director, Prof. Ilia Froomin 


Calcinosis interstitialis universalis (Kalkgicht) or arthritis nodosa 
(described by Neuwirth) are terms applied to that rare and peculiar disease 
involving the calcium metabolism, the etiology of which is not clear and 
the treatment for which has not been determined. This short paper is, 
therefore, an attempt to add a few facts to our scanty knowledge based 
upon single cases in the literature. 

Clinically this disease shows multiple deposits of calcium salts in the 
subcutaneous, periarticular, peritendinous, perimuscular, perinervous, peri- 
vascular, adipose (Tilp), or interstitial tissues. These deposits vary in size 
from a millet seed to a pigeon egg, and usually have the appearance of 
platelets, clots, or crumb-like masses, with smooth but mostly uneven 
edges. Each case differs as to the distribution of the calcium deposits, 
as well as to the tissue that they select. In the Versé case, for instance, 
the extent and contour of the deposits along the sides of the body and the 
front of the abdomen resembled a breastplate; in another case given by 
the same author, they formed a compact tube around the trunk of the ischi- 
atic nerve. Aisenberg described calcium deposits surrounding the vessel 
walls of the thigh and shoulders. In the Riese case, they appeared on the 
finger tips after a needle prick. However, one finds such deposits mostly 
grouped about the larger joints around the attachments of the tendons and 
aponeuroses, resulting in reduced motion or even immobility, and produc- 
ing malposition of the limbs. Occasionally they present a symmetrical dis- 
tribution (Schulze, Aisenberg). 

The literature has no uniformity of data as to the chemical nature of 
these deposits called by some authors carbonates, by others phosphates. 
In the Wolff case is noted: “great similarity of these deposits to the bone 
substance”’. 

All ages are subject to this disease, but most authors agree that in 
younger individuals it is more widely distributed and clinically more acute. 
In the areas of localization of the calcium, ganglionic abscesses may form, 
which discharge a “gruel-like’’ mass. Repeated infection often aggravates 
the condition and the disease has sometimes a fatal termination, as for in- 
stance in the Versé case. With adults, on the contrary, the location of the 
disease is more limited in its distribution and its clinical course more 

*Case Report presented at the Surgical Section of the Kiev Scientific Medical 
Society. 
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benign. Such forms, some authors (Krause, Trappe) speak of as “calcinosis 
interstitialis progressiva’’ and “calcinosis interstitialis regressiva’’. In 
a series of reported cases the disease sometimes began without any defi- 
nite cause and no pathological symptoms were evident. In other cases 
there were noticed adenomata of the epithelial structures (Selye); hypopla- 
sia of inner genitalia and, in connection with menstruation, marked varia- 
tion in the calcium content of the blood (Shamoff); nephritis (Schnitzer, 
Selye); tuberculosis (Lowenbach); scleroderma (Dietschy, Jacobsohn, 
Krause, and Trappe); rachitic affections of the whole skeleton (Schulze) ; 


and joint involvement. 
Infectious disease sometimes preceded this condition: in Parkes’ case 


the patient had had scarlet fever and diptheria two years before; in Aisen- 
berg’s case there had been malaria. Most authors note an atrophy of 
the skeleton with this disease (von Gaza, Marchand, Wolff, Aisenberg, 
Schulze); and Schulze states that this must be considered not as the result, 
but as the beginning of the disorder in the calcium metabolism. 


CASE REPORT 


D. R., German peasant, aged forty-three years, was seen on December 24, 1929, in 
the Traumatologic and Orthopaedic Section of the Institute, complaining of great diffi- 
culty in walking, due to contraction of the knee joint. 

The patient gave the history that at the end of 1922 he had some kind of infection, 
with high temperature, and five months later began to “swell’’. This swelling was 
“‘dropsy-like’’ and began about the pelvis and femur, and spread uniformly over the 
entire body. The skin was oedematous and pitted. This general oedema lasted for 
three years and was accompanied by diffuse pains. The patient was unable to move 
the limbs; urination was frequent. At the end of this period the oedema diminished, 
and the patient began to walk on crutches; but the pains in the limbs continued. After 
the disappearance of the oedema, large compact subcutaneous ganglia were seen in dif- 
ferent parts of the body; and, at the same time, there was a stiffness of the joints which, 
to a marked degree, limited his general mobility. The ganglia in the pelvic gluteal re- 
gions and in the axillae were palpable. There had been no other illness. Two grown-up 
sisters were in good health; two died when a month old. 

Patient stated that he smoked moderately; did not drink, but formerly had mod- 
erately. He denied syphilis. At the time of the medical examination he walked with 
the aid of a primitive prosthesis,—a wooden leg placed under the bent knee. Joints were 
susceptible to weather change. 

Examination showed a man above average height, strongly built, a little under- 
nourished. ‘The mucous tissues were of a pale pink tint. Red autographism appeared 
rapidly and as rapidly disappeared. Thyroid gland was of normal size; the regional 
lymphatic glands were not enlarged; the heart accents were dull; lungs normal. The left 
leg was somewhat atrophied when compared with the right; on the dorsal surface were 
seen areas of intense pigmentation of pale violet color. The left leg was flexed at the 
knee joint at an angle of 115 degrees, with slight subluxation. The skin of the foot and 
leg was dry, and in places scaly. On the left thigh in the region of the biceps, under the 
skin, was seen a compact ganglion adherent to the tendon. The tendon itself appeared 
to be of greater compactness than usual. Extending upwards along this tendon, at 
about eight centimeters from one another, under the skin, were located compact ganglia 
of the size of a sixpence. The flexor tendons of the leg were indurated, the popliteal 
space was thickened and could not be palpated. The tendons of the sartorius and neigh- 
boring group were much hardened and thickened, resembling a compact band three to 
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four centimeters wide, extending one centimeter upward. In the region of the left ad- 


ductor tendon and at the outer end of Poupart’s ligament, were two ganglia the size of 
Along the adductors and vastus internus and rectus femoris of the right leg 
At the distal end of the tendons of the sartorius and gracil- 
Upon abduc- 


a penny. 
were found several ganglia. 
lis on the right was a hardened area about five to seven centimeters long. 
tion of the femur there was pain in the location of the calcium ganglia, and the skin 
adherent to them was noticeably stretched, limiting the abduction, especially on the right 
side. Calcium ganglia about four centimeters in diameter were found between the 
gluteal muscles on both the right and left sides. The left knee showed scarcely per- 
ceptible motion. Both hands could be lifted above a horizontal line only with difficulty, 
the left less than the right. Under the lower angle of the right scapula a part of the 
latissimus dorsi was considerably hardened. The mobility of the other limbs was nor- 
mal. ‘There was slight sensitiveness of the spine to mild percussion, and the motions 
of the spinal column showed slight limitation, especially in the backward plane. 

The soft tissues of the neck showed a somewhat increased firmness, and, according 
to the patient, there had been bone-like areas which a year before had prevented free 
motion. 

Fluoroscopy showed slight changes in the knee joint of the arthritis deformans type, 
shadows, apparently of calcareous deposits, in the region of the anterior crucial liga- 
ment; a dispersed crumb-like mass of calcium ganglia in the area of the flexors (See 
Figure 1); and shadows of different intensity caused by platelets in the areas of calcium 
deposits, and corresponding in their location to the clinical description. The vertebral 
column gave evidence of spondylitis deformans in the lumbar region. Roentgenograms 
of the chest and abdomen disclosed no calcium ganglia. There was no general osseous 
atrophy. There were no changes in the urine or in the morphology of the blood; negative 
Wassermann and Meinike reactions. 
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Biopsy on the exterior surface of the upper third of the left thigh disclosed a gray, 
vompact ganglion of three by three centimeters, rough and adherent to the skin and 
fascia. <A part of the skin was taken together with the tissues surrounding the ganglion. 

Histological report of Dr. A. T. Zamkova: ‘‘The layer of epithelium covering the 
surface of the tissue 
was extremely thin- 
ned,—only three or 
four laminae of epi- 
thelial cells. The 
derma was also very 
thin (See Figure 2); 
total absence of 
stratum granulosum. 
On the surface was a 
rather thick accumu- 
lation of horn-like 
lamellae. The papil- 
lae were flattened. 
The skin showed 
striking changes; the 
entire tissue of the 
papillae and the un- 
derlying adipose tis- 
sue consisted of 
bundles of compact 
collagen tissue pre- 
senting a uniform 
structure over the 
entire extent of the 
specimen examined. 
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In some sections,over 
large spaces in this hyalinized tissue the epitenons were completely absent. In others only 
an insignificant number were preserved and these were elongated, homogeneous, and 
brightly colored. In other places, especially around the vessels, the structure of the tis- 
sues was better preserved, so that one could see the fibrous structure and a sufficiently 
large number of stretched-out epitenons. In this homogeneous tissue were seen a large 
number of dilated lymphatic ducts. The walls of the arteries were markedly thickened 
and hyalinized. At many points of the deeper parts of the specimen were seen deposits of 
amorphous calcareous salts which appeared first as very fine broken lines, developing into 
larger masses, so impregnating the tissue that in some places the structure clearly con- 
served the cell-like texture of the adipose tissue, or the more compact texture of the 
fibrous tissue. At other places, the appearance of the structure was quite lost and the 
section seemed to consist of homogeneous matter, penetrated by calcareous salts of a 
dark blue tint. In one of the areas subjected to calcination was noted a small section of 
bone-tissue formation. A hyperplasia of the sweat and sebaceous glands was as clearly 
evident as the acute hyalinization of the connective-tissue derma and subcutaneous 


adipose tissue.”’ 


As literature possesses no convincing information regarding successful 
treatment of this disease, it was decided in this case to test the method 
proposed by Rabl, and in our country by Matrossov, for the early stages of 
rachitic deformities in childhood by means of bloodless reduction. As is 
well known, the method mentioned is based on the fact that the solution 
of ammonium chlorid introduced by mouth is apt to 'produce blood acidosis, 
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which in turn has its influence on the osseous system by alkalinizing the 


calcium salts. 

Accepting these data, we assumed that if Rabl and Matrossov were 
right, we might, by creating an artificial acidosis of the blood, produce an 
absorption of the calcium deposits in the subcutaneous and peritendinous 
tissues. We also supposed that the calcium ganglia, being tissue less organ- 
ized and differentiated, would be more susceptible to the action of the acido- 
sis than the true bone. Our attention was chiefly concerned with the peri- 
tendinous and pericapsular calcium deposits around the knee joint and 
within the joint itself, which were causing the permanent flexion of 115 
degrees and the nearly complete immobility. 

For this purpose we introduced daily by mouth a solution of ammonium chlorid 
combined, after an interval of one and one-half to two hours, with the application to 
the extremity of Bier’s hyperaemia. Ammonium chlorid was given each day during a 
seven months’ period, with intermissions of seven to ten days each every three to four 
weeks, to control the absorption of the calcium deposits. For record, before and during 
the ammonium chlorid treatment, as well as after it, analyses of the blood and urine were 
made to determine the calcium content. The result of these analyses showed a gradual 
decrease of the amount of the non-organized calcium in the blood from thirteen and six- 
hundredths milligrams per 100 cubic centimeters of blood (arithmetical mean) to eight 
milligrams eleven weeks after the beginning of the treatment; then, as the intermissions 
were prolonged, there was again a gradual increase, reaching fourteen and nine-hun- 
dredths milligrams, when the treatment was stopped. The calcium content of the urine 
reached twenty and eight-tenths milligrams (arithmetical mean of the daily amount of 
urine). During the intermission it dropped to thirteen and eight-tenths milligrams, and 
after the end of the cure was twelve and three-tenths milligrams. 

The treatment by ammonium chlorid given internally, also the hyperaemia by the 
Bier method, were begun on January 15, 1930. On May 11, 1930, the biceps tendon and 
other flexors of the leg were markedly softer, the mobility of the knee slightly increased, 
the calcium deposits in the right gluteal region and the right thigh were noticeably 
softer, and on the outer surface of the thigh were partly disintegrated. All the calcium 
deposits were reduced in size; the patient also felt the improvement, and was discharged 
with directions to continue the internal administration of ammonium chlorid. 

On July 25, 1930, the calcium ganglion in the left gluteal region was reduced to two 
The biceps tendons and other flexors on the lateral 
The mobility of the knee joint 

The patient stated that he had 


centimeters and was more pliable. 
part of the thigh were also noticeably less compact. 
showed extension to 155 degrees, flexion to 115 degrees. 
taken the medicine as prescribed for a while, but had been obliged to lessen the daily 
amount. 

Examination seven months later showed the knee joint in flexion of 120 degrees, 
active mobility of forty degrees; the tendon of the biceps femoris of nearly normal com- 
pactness; the semimembranosus and semitendinosus were more compact; here slightly 
nodulated compact areas with uneven edges, extending upward for about six centimeters, 
could be felt. In the adductors and the gluteal region the ganglia were a little softer than 
formerly and smaller in size. The patient himself felt greater ease in the joints; he had 
continued the ammonium chlorid until the winter. 

The record of examination, showing the variations in the amount of calciumin the 
blood and urine dependent upon the use of ammonium chlorid, coincided with the 
clinical observations of the resolution of calcium deposits and also the increase in excre- 
tion of urine during the time of administration of the medicine, and a diminution during 
the intermissions. 

The records of one case can only add to the records of the pathology 
and clinical aspect of the already recognized varieties of this disease, since 
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the calcium deposits appeared soon after an infectious disease, complicated 
by an oedema spreading over the entire body. In the literature to which 
we have access there is no case reported with such a pathology, except the 
Schnitzer case where a strictly limited deposit of calcium ganglia was ob- 
served on an elephantiasis-like leg, appearing after repeated erysipelas. 
Another peculiarity of our case was the arthritic alteration in the knee 
joint. 

There exist several hypotheses as to the nature of the disease, its 
etiology, and treatment. Versé considers that the main factor of calcino- 
sis interstitialis is only the increased affluence of calcium through the alimen- 
tary canal and its decreased discharge, wherein, previous to the deposit 
of calcium, there was “softening of the collagen tissue, appearing as a con- 
sequence of its saturation by plasmatie fluid’. Schulze supposes its origin 
to lie in the disproportion between the accumulation of calcium from nutri- 
tion and the power of the bones to assimilate it, with the existence of a 
simultaneous disorder in the calcium discharge, in which the chief diffi- 
culty lies not in the lack of cooperation between the blood and the kidneys, 
but between the vascular system and the tissue, much as the skeleton is 
affected by rachitis during the period of growth. Many authors (Selye, 
Schamoff, Aisenberg, and others) are inclined to ascribe the disturbance in 
the calcium metabolism in this disease to the glands of inner secretion. 

A debatable question also is the process of the changes of the tissues 
in which the calcium deposits take place. Tilp presumes these changes to 
be a secondary reaction to the irritation caused by calcium deposits as 
foreign bodies; Schulze is practically of the same opinion; whereas Versé 
considers them to be primary, caused by the saturation of the collagen 
tissue by plasmatie fluid. 

Our observations indicate that the wide distribution of oedema has a 
great influence on the pathology of this disease. In our case the examina- 
tion of the specimen of the ganglion taken by biopsy showed atrophy and 
thinning of the epithelium and derma, greater compactness of the subcuta- 
neous adipose tissue, scantiness of epitenons, partial homogenesis, and 
dilatation of the lymphatie ducts. This must be regarded as the result of 
compression by the long continued oedema, which rendered the tissue un- 
stable and passive to the deposit of calcium. 

Increase of the laminae of the stratum corneum of the lower leg, also 
its dryness and marble-like coloring, may be considered as analogous to 
the phenomena accompanying scleroderma described by some authors. 
Probably in this case the disturbance in the calcium balance results from 
atrophy of the osseous system under the influence of the compression by 
the oedema, and the simultaneous disturbance of the function of the 
kidneys. We believe that the oedema is the direct cause of the changes in 
the soft tissues, which offer little resistance to the deposit of calcareous 
salts. 

Except as recorded above, there is nothing known in regard to the 
therapeutics of this disease. Surgical interference is possible and can be 
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successful only in cases of strictly limited deposits. This can be combined 
with dietotherapy (Erb). Conservative methods tried by some authors— 
heliotherapy, electrotherapy (Aisenberg), mechanotherapy (Erb)—gave, 
at the best, but insignificant results. 

The method applied in our case coincides with the data of Rabl and 
Matrossov in the treatment of rachitis and is worthy of attention and fur- 
ther study. Under suitable conditions, it can be applied to calcinosis 
interstitialis universalis with satisfactory results. 
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PIN FIXATION IN DISLOCATION AT THE HIP JOINT 
BY S. L. HAAS, M.D., SAN FRANCISCO, CALIFORNIA 


From Shriners’ Hospital for Crippled Children 


The method to be presented is for those cases of dislocation at the 
hip joint requiring open operation, in which the head of the femur cannot 
be maintained in the reduced position. If the acetabulum is very shallow, 
the head of the femur unusually large or misshapen, or the neck of the 
femur short and distorted, it will often be impossible to keep the femoral 
head, even temporarily, in apposition with the acetabulum. Often, after 
a seemingly successful reduction, the head will be found to have slipped 
upward. This may have taken place during the closure of the wound or 
the application of the plaster. 

In seeking a method to overcome such an accident it was thought that 
a pin driven through the greater trochanter and into the upper rim of 
the acetabulum would serve as a practical method of retention. The bone 
above the acetabular margin is thick and sufficiently dense to firmly hold 
the pin, and the trochanter in these older patients would add another firm 
point of fixation. Considering the head, the trochanter, and the place 
of penetration of the pin into the rim of the acetabulum as a triangle, the 
component of forces with an upward thrust would be such as to tend to 
force the pin deeper into the bone. If the pin is sufficiently long so that it 
will project ten or fifteen centimeters beyond the skin, it can be incor- 
porated in the plaster, thereby reenforcing the fixation. If a short pin is 
used it can be buried beneath the skin, thereby lessening the danger of in- 
fection. The added point of fixation would not be attained and it would 
be necessary to make a subsequent incision to remove the pin. The pin 
may pass inside the capsule but care should be taken to avoid penetrating 
the head of the femur, in order not to injure an already traumatized bone 
and articular cartilage. It may be advisable to direct the pin so that it 
will travel outside of the capsule, in order that, in case of an accidental in- 
fection, the joint may not become involved. 

This method of pin fixation has been successfully applied in six cases. 
A report of one operation will serve to illustrate the clinical application: 
Through a Smith-Petersen approach the capsule of the hip joint is exposed 
and opened. The head of the femur is then reduced to the level of the 
acetabulum. The greater trochanter is then exposed and a pin driven 
through it at such an angle that the point will engage in the border of the 
acetabulum above the head of the femur (Figs. 1 and 2). It will be found 
that, as soon as the pin gets a hold on the bone of the acetabular rim, there 
is no tendency to upward displacement of the head. The capsule of the 
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joint is sutured, after which a bone shelf is constructed above the head. 
The wound is closed in layers, but in closing the skin it will usually be 
found necessary to make a cut perpendicular to the line of incision to the 
pin. ‘The pin is removed when the union between the shelf and ilium is 
sufficiently firm to prevent upward migration of the femoral head. At 
least four weeks should be allowed before taking out the pin, and another 
two or three weeks before the plaster is removed and motion started. 


CONCLUSION 


In those cases of dislocation at the hip joint in which there is a ten- 
dency toward upward displacement after open reduction, the femoral head 
may be maintained in position by a pin driven through the greater tro- 
chanter and into the upper margin of the acetabulum. 
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A CADAVER STUDY 


BY MICHAEL 8S. BURMAN, M.D., NEW YORK, N. Y. 






From the Service of Dr. Leo Mayer, Hospital for Joint Diseases 







It was noted previously that arthroscopy of the elbow joint was not 
possible. Since then, we have had cause to revise our opinion, and have 
visualized the anterior compartment of the elbow joint excellently, by 
means of an anterior puncture, horizontally directed. Puncture may be 
either lateral or medial, at the base of the lateral or medial epicondyle, 
respectively, _..ner with the sharp-pointed trocar through the unbroken 
skin, or with the dull-pointed trocar through a nick in the skin. The needle 
is pointed downward as it is pushed in. The joint is easily distended with 
fluid, preferably by the gravity method, not more than ten to fifteen cubic 
centimeters being required to distend the joint to a moderate degree. 
Puncture and distention are best made with the elbow in moderate flexion, 
since in extension the anterior compartment is rendered taut and reduced 













in its capacity. 

Ten joints have been examined in the cadaver to determine arthro- 
scopically the possibilities of vision. In the opened joint, it is noted that 
the entire anterior compartment can be seen well through the arthroscope, 
the medial part best through a lateral puncture, and the lateral through a 
medial puncture. The radiohumeral joint, the humero-ulnar joint, the 
coronoid fossa, the coronoid process, the head of the radius, the trochlea and 
capitellum of the humerus, all can be seen very clearly. The head of the 
radius is observed rotating on pronation and supination of the forearm; 
the coronoid process of the ulna is seen moving toward the trochlea of the 
humerus on flexion and away from it on extension of the elbow. The 
coronoid fossa is not always delineated clearly, since it may be occupied by 
fat and synovia. The elbow contains a disproportionate amount of fat and 
synovia which may easily block vision of structures. 

The dangers of the procedure are obvious, especially if the trocar is 
pointed upward. The large radial and ulnar recurrent vessels supply the 
capsule of the joint and are well seen in injected cadavera. The relatively 
thin brachialis anticus muscle separates the brachial vessels and median 
nerve from the joint. Therefore it is necessary to keep the trocar, prefer- 
ably a dull-pointed one, always directed downward. 


















*Most of this work was done in the Mortuary of the New York Post-Graduate 
Medical School and Hospital through the courtesy of Dr. Leo Mayer 
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The closed joint. The bases of the medial or lateral epicondyles are 
easily palpated, and the trocar, directed anterohorizontally and somewhat 
downward, is inserted. The medial puncture is best for joint visualiza- 
tion. The entire joint may be examined through this one puncture, 
though, at times, only vision of the radiohumeral joint may be permitted. 
On withdrawing the trocar slowly, an advancing fat wall is noted,—the fat 
of the medial aspect of the joint. Usually, however, the humero-ulnar joint 
is also seen through the medial puncture. With the needle at twelve o'clock, 
only fat and synovia are seen; with the needle at seven o’clock (right side) or 
at five o’clock (left side), the entire joint can be visualized,—not in one 
field of vision, but usually in three or four. No traction is necessary. The 
head of the radius can be seen to rotate upon the capitellum of the humerus 
on rotation of the forearm; in a field of vision medial to the former, the 
humero-ulnar articulation can be examined and the coronoid process seen to 
move on flexion and extension as previously noted. The radio-ulnar joint 
is not seen either in the closed or in the opened joint. It is difficult to see 
the coronoid fossa sometimes; it has also been difficult to see the lateral 
ridge of the trochlea. Synovia and fat are well seen and sometimes may be 
so prominent as to obscure bony landmarks. The epicondyles are not in 
the field of vision, since they are extracapsular. Nothing of the posterior 
compartment of the elbow can be seen. 


SUMMARY 
The elbow joint is added to the list of major joints which can be visual- 
ized directly by means of the arthroscope'. A new puncture, an antero- 
horizontal one, medially or laterally placed, is described. The blunt trocar 
is considered best for use. 


1. Burman, M. 8.: Arthroscopy or the Direct Visualization of Joints. An Experi- 
mental Cadaver Study. J. Bone and Joint Surg., XIII, 669, Oct. 1931. 
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The purpose of this paper is to call attention to longitudinal fractures 
of the patella. These fractures, although thought a great rarity are, in the 
belief of the writer, rather common, and as a rule unrecognized. 

Modern methods of diagnosis and treatment of fractures have pro- 
gressed tremendously in recent decades. Anderson, in 1898, describing a 
specimen of transverse fracture of the patella, said: ‘‘ Although not of very 
frequent occurrence, yet fracture of the patella is an accident that is sure 
to happen once or twice in the life of every surgeon who is in practice for 
any length of time (and probably oftener in the country), and it is an 
accident which, according as it is well or ill treated, has before now made or 












marred a practice” 

How old-fashioned these words seem today! 

Nowadays every house surgeon has had the opportunity of treating 
some transverse fractures of the patella during the period of his training. 
However, it is quite unusual, even in the experience of his elders, to have 
seen a case of longitudinal fracture of the patella. 

Literature on this fracture is scarce, although the first description of 
longitudinal fracture of the patella was made by Guilelmo di Saliceti as 
arly as the thirteenth century. In 1687 Van der Wiel reported a definite 
case of this fracture. In 1875 Wohlers, in his dissertation on longitudinal 
fractures of the patella, collected fifteen cases with two cases of his own. 
Just a few further reports on this subject appeared at the end of the 
nineteenth century. 

The recognition of this condition was greatly facilitated by the dis- 
covery of roentgen rays. In 1906 Meyer published an excellent work on 
longitudinal fractures of the patella, adding seven new cases. More recent 
literature on fractures scarcely mentions this uncommonly known fracture. 

Scannell found, among 38,246 classified fractures of all types in the 
Boston City Hospital, during forty-two years of its existence, 667 fractured 
patellae. This put fractures of the patella fourteenth in order of frequency, 
and made them one and eighty-three hundredths per cent. of all fractures. 

Corner, analyzing 504 cases of fractured patellae admitted to the St. 
Thomas’s Hospital between 1890 and 1907, found: transverse fractures, 
eighty-five per cent. ; comminuted fractures, ten per cent. ; oblique fractures, 
four per cent. ; compound fractures, one per cent. No longitudinal fractures 
were mentioned. 


*Service of Dr. Percy W. Roberts. 
**Service of Dr. Leo Mayer. 
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There were thirty-five fractured patellae among 1,393 treated fractures 
in the more recent statistics of Plagemann, or two and fifty-one hundredths 
per cent. of the total. During the preparation of his classification, Plage- 
mann observed no longitudinal fracture of the patella although later two 
cases were seen by him. 

Dr. Clay Ray Murray, in the vast clinical material of the Fracture 
Departments in the New York Presbyterian Hospital, could recall seeing 
only one case of longitudinal fracture of the patella. 

The newer text-books on fractures either omit longitudinal fracture of 
the patella entirely or dispose of it in a few words. Scudder states: “a 
longitudinal fracture of the patella may occur. Following the injury to the 
knee it should not be overlooked. A persistent joint effusion or recurring 
joint effusion from slight injuries or overexertion may suggest the true 
condition to be a longitudinal fracture of the patella and not primarily « 
chronic arthritis.”’ 

Speed, in his text-book, shows a picture of a typical longitudinal frac- 
ture of the patella over the junction of its outer and middle quarters and 
says: “These fractures usually involve the outer portion of the bone 
and the outer fragment is displaced outward, pulled by the vastus externus 
insertion ’”’. 

Karly in 1929, the writer treated his first case of longitudinal fracture 
of the patella. The late Dr. Reginald Sayre, when the roentgenograms of 
this case were shown to him by the writer, admitted that he had never seen 
a similar fracture of the patella and considered it a very rare and unusual 
occurrence. Since that time, the writer has carefully studied all cases of 
injured knees coming under his care, being on the look-out for this type of 
fracture. To his great surprise he was able to accumulate, in a period of 
approximately two years, thirteen cases, either treated by him or by some 
of his colleagues,—nine of which were definite longitudinal fractures of 
the patella with typical location of the line of the fracture on the junction 
of the middle and outer quarters of the patella. 

On January 3, 1930, Dr. P. Dineen presented a case of a longitudinal 
fracture of the patella at the meeting of the Surgical Section of the New 
York Academy of Medicine. This case was evidently considered as 
extremely rare by all those present, none of whom could recall ever having 
seen a similar case. The writer, in the discussion of Dr. Dineen’s ease, 
then presented his series of longitudinal fractures of the patella. 


DESCRIPTION OF THE CASES 


Cask 1. Miss A.H., twenty-eight years old, applied for treatment at the Clinic of 
the Hospital for Ruptured and Crippled on October 28, 1929, complaining of pain and 
stiffness in the left knee. The night betore, while walking downstairs, her right heel 
caught in the edge of a stair and she fell, landing on her left knee with the leg in acute 
flexion, so that the toes of the left foot were on the upper stair and the knee on the stair 
below. She was hardly able to walk following the accident. 

Examination revealed an abrasion over the lower tip of the left patella about the 
size of anickel. The patient walked with a slight limp. Moderate eTusion was present 
in the knee joint. There was marked linear tenderness, strictly localized ina longitudinal 
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Fig. 1-D 


Case 1. 
technique as Fig. 1-A, 
showing bony union of the fragments. 








Same patella taken with the same 
seven months later, 
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direction, over the lateral part of the 
left patella. The motion of the left 
knee joint was considerably limited, the 
angle of greatest extension being 180 de- 
grees, angle of greatest flexion, 140 de- 
grees. The circumference over the 
middle of the patella of the right knee 
was thirty-eight centimeters while the 
left knee was thirty-nine. The roent- 
genograms taken on the same day in 
routine technique (anterior posterior 
and lateral views) were reported as 
showing considerable soft-tissue swell- 
ing but no bony abnormalities. On the 
basis of clinical findings, a longitudinal 
fracture of the left patella was suspected 
and new roentgenograms with a special 
technique for the patella were ordered. 
These showed a typical longitudinal 
fracture of the patella over the junction 
of its middle and outer quarters (Figs. 
1-A and 1-B). 

October 30, 1929: The left knee was 
aspirated and thirty-five cubic centi- 
meters of reddish-brown fluid obtained. 
Knee was strapped with adhesive plas- 
ter for about one week. 
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Case 1. 


line of fracture of the left patella is still clearly demonstrable. 


fibulae retouched. ) 





Fig. 1-E 


Both patellae with flexed knees seven months after the injury. 
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November 8, 1929: The patient stated that 
she felt much better. The tenderness along 
the line of fracture was still present. There 
was some reaccumulation of fluid in the left 
knee joint. Onaspiration, sixteen cubic centi- 
meters of red, wine-colored fluid was obtained. 
The knee was again strapped with adhesive 
plaster and patient was permitted to walk. 

November 15, 1929: Seven cubic centi- 
meters of yellow fluid was aspirated from the 
left knee joint. Extension in the left knee 
was possible to 180 degrees and flexion to 110 
degrees. Strapping was removed and physi- 
cal therapy started. 

November 22, 1929: There was slight ef- 
fusion still present and the patient complained 
of stiffness in the left knee joint, especially 
when going up and downstairs. The flexion 
was possible to thirty-five degrees, about ten 
degrees less than in the right knee. There 
was still some tenderness along the line of 
fracture. For the fourth time the knee was 
tapped and seventeen cubic centimeters of 
yellow, slightly reddish fluid with fibrinous 
flakes aspirated. 

November 29, 1929: About four and a half Case 2. Typical location of the lon- 
weeks after the injury there was no evidence tudinal fracture. This roentgeno- 

: p pt : gram was taken with the knee acutely 
of intra-articular effusion and only a slight flexed, patient kneeling on the film. 
tenderness along the line of fracture could be (Patella retouched. 
elicited. The range of motion of the left knee was normal and the patient felt no pain 
except for a slight discomfort while walking. 

December 6, 1929: The patient was perfectly comfortable except for occasional 
aching pain in the left knee. She walked a mile every day without discomfort. There 
was no effusion in the left knee and motion was perfectly free and painless. The tender- 
ness along the line of fracture had completely disappeared. Patient was discharged 
as cured. 

When seen again on May 28, 1930, (seven months after the injury) the patient volun- 
teered the information that she felt perfectly well. Her left knee was normal and the 
roentgenograms taken on that date showed evidence of bony union at the site of the 
fracture but the location of the fracture could still be seen (Figs. 1-D and 1-E). The 
roentgenograms of the right patella, taken for comparison, showed no abnormality. 








Fig. 2-A 


Case 2. Dr. R.R., fifty-three years of age, in the spring of 1929 slipped, striking 
his knee against the desk. He was treated at first by Dr. L. Saltzman, who found con- 
siderable effusion in the right knee, and marked tenderness over the lateral aspect of the 
patella. Aspiration of the knee was suggested but was refused by the patient. Roent- 
genograms showed a typical longitudinal fracture over the lateral border of the right 
patella (Figs. 2-A and 2-B). The patient was treated with adhesive strapping and re- 
mained at his work, which was that. of executive officer at a hospital. 

Several weeks after the injury the patient was treated at the writer's office. At that 
time there was a normal range of motion in the right knee joint, no evidence of intra- 
articular effusion, and no tenderness over the fractured patella. Unfortunately, detailed 
clinical data is lacking in this case. When seen in May, 1931, the patient volunteered 
the information that his knee did not cause him any discomfort. 
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Fig. 2-B Fig. 2-C 

Routine lateral view of the same knee 
taken on the same day. No evidence of 
fracture can be detected in this view. 


Case 2. Same patella in posterior an- 
terior view with slight external rotation. 
(Fibula retouched. ) 


Case 3.* Mr. E.B., thirty years old, a laborer, on May 7, 1929, fell a distance of 
twenty feet, landing on both knees and hands, and striking his face against the ground. 

On examination, four days later, there was a marked swelling on the right knee and 
complete limitation of motion in that joint. The right knee was held at an angle of 
about 170 degrees. There was a marked intra-articular effusion present and the patella 
was very tender on palpation. Due to this injury there was also a traumatic synovitis 
of the left knee joint, fracture of the right carpal scaphoid bone, and flattening of the 
bridge of the nose. 

May 11, 1929: On aspiration of the right knee eight cubic centimeters of bloody fluid 
was obtained. The knee was tightly bandaged. Roentgenograms showed longitudinal 
fracture of the right patella over the junction of the middle and outer quarters (Fig. 3). 
No roentgenograms of the left knee were taken. 

May 14, 1929: On aspiration of the right knee joint forty cubic centimeters of blood- 
tinged fluid was obtained and a plaster-of-Paris casing applied to the right knee. 

May 18, 1929: The casing was removed due to discomfort. Twenty cubic centi- 
meters of fluid aspirated from the right knee joint and strapping applied. Patient was 
allowed to walk. 

May 20, 1929: Diathermy to the right knee every other day, with tight bandaging 
after the treatment, was advised. 

August 1, 1929: Patient returned to work as a laborer. At that time the extension 
of the right knee was possible to 180 degrees, flexion to ninety degrees. 

November 1, 1929: Patient was discharged, as compensation case. There was no 
pain in the right knee and the range of motion was between 180 degrees’ extension, and 
about fifty degrees’ flexion. 

*This case was treated by Dr. S. Ritchie and examined only once by the writer. 
The writer wishes to express his indebtedness to Dr. Ritchie for his kind permission to 
incl ude this case in this series. 
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Case 4.* Mr. G.P., a truckman, thirty-five years old, was first seen on consultation 
by Dr. A. S. Griswold as a compensation case, on June 16, 1927. 

On June 14, while unloading a truck beside a platform, the patient slipped and fell, 
striking the left knee directly against the platform. He was unable to walk at first, but 
later managed to with difficulty. Patient complained of pain in the left knee and walked 
with the aid of crutches. 

June 16, 1927: On examination there was found a moderate joint effusion and some 
periarticular swelling over the left patella, but no ecchymosis. There was an acute 
tenderness, sharply localized over the lateral border of the left patella. Roentgenograms 
showed a vertical fracture of the left patella over the junction of the middle and outer 
quarters ‘Fig. 4). No roentgenograms of the right knee were taken. 

July 16, 1927: Patient was treated by his family physician with rest and ice bags. 
There was still some effusion in the left knee joint with tenderness along the line of 
fracture, and some weakness of the leg, particularly of extension. Patient was given 
physical therapy and encouraged to walk. 

July 25, 1927: Patient had ninety degrees’ motion in his left knee joint and walked 
well with a cane. 


— 











Fia. 4 


Case3. Straight anterior posterior view Case 4. Posterior anterior view of the 
of the right knee showing a typical longi- left knee with longitudinal fracture of 
tudinal fracture of the patella with slight the patella over its outer and middle 
upward displacement of the lateral frag- quarters (retouched). 
ment (lateral fragment retouched). The 
presence of fracture can be easily over- 
looked in this view the same as on Fig. 4. 


*The writer wishes to express his appreciation to Dr. A. S. Griswold for the use of 
the above case in this series. 
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August 4, 1927: The patient walked without a limp and with no support. The knee 
motion was complete. 

August 8, 1927: The patient had completely recovered and returned to his former 
work. 


Case 5.* Mr. M.S., thirty years old, while riding in a taxicab, was thrown against 
an iron seat in front of him, striking both knees, evidently with his knees flexed. The 
accident occurred in November, 1929. The right knee became painful and swollen. 
The patient had been kept in bed for two and a half weeks, applying wet dressings to his 
right knee for the first ten days. 

His right limb was then placed in a plaster-of-Paris casing. This was split and for 
about two months he received baking. The patient then feeling pretty well, tried to 
play tennis, in which game he was expert. The right knee became swollen. 

During the period of his illness, the injured knee had been tapped on several occa- 
sions. At the first aspiration, bloody fluid was obtained. Subsequently the fluid was 
clear. 

In June, 1930, the patient consulted Dr. 8. Kleinberg, whose notes read as follows: 
“The patient is in good condition. He walks without a limp. The right knee appears 




















Fig. 5-A Fig. 5-B 


Case 6. Anterior posterior view of the Same patella taken with flexed knee. 
right knee taken with slight external rota- This roentgenogram was taken with the 
tion showing atypical longitudinal fracture patient kneeling over the film which was 
of the patella. Despite three months fol- beneath his tibia. 
lowing the injury, the gap between the 
fragments is still clearly demonstrable 
without evidence of callus formation. 

There is evidently only fibrous union of 
the fragments. (Fibula retouched.) 


*The writer wishes to express his appreciation to Dr. S. Kleinberg for the use of the 
above case in this series. 
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normal. The hollows on either side of the patella are visible. Motions in the knee are 
free. There is no effusion into the joint. There is no tenderness to pressure over any 
of the bony prominences. There is no abnormal anteroposterior, lateral, or rotary 
motion in the knee. There is a little thickening in the region of the infrapatellar pad of 
fat. The x-ray picture shows a vertical fracture of the patella. The fracture line is 
through the outer third of the patella. The smaller outer fragment has been displaced 
upward but appears to be united to the body of the patella. An x-ray picture of the 
opposite knee is negative.” 


Evidently, in this case, there was a typical longitudinal fracture of the 
right patella as a result of the injury sustained during the automobile 
accident in November, 1929. The true nature of the condition had re- 
mained unrecognized until June, 1930, when the patient was examined by 
Dr. 8S. Kleinberg, and roentgenograms with a special technique for the 


patella were taken. 
Unfortunately the roentgenograms in this particular case could not be 


obtained. 


Case 6. Mr. M.O’N., laborer, twenty-eight years of age, was hit by an iron press, 
weighing about three hundred pounds, on December 26, 1928. The press fell on the 
patient’s back, while he was crawling on hands and knees on the floor. He was taken to 
an out-of-town hospital, where, according to his information, he was treated for a 
“dislocation of the right hip and injury to the right knee and back”’. 

On April 22, 1929, he was seen by the writer in consultation with Dr. D. Sohn, as a 
compensation case. On examination at that time there was found a slight limitation of 


R L 











Fig. 6-A 
Case 7. Both patellae taken with the flexed-knee technique. The arrow 
points to the line of the fracture of the right patella clearly visible on the films and 
not quite distinct on the plates. Note irregularity of the anterior surface of the 
patellae and marked osteo-arthritic changes. 
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motion in the right hip joint. The right knee had a perfectly normal and painless range 
of motion. ‘There was no effusion in the right knee joint. A slight vertical ridge could 
be palpated over the lateral part of the right patella, but there was no tenderness. 

The roentgenograms (about three months after the injury) showed a united fracture 
of the left transverse process of the third lumbar vertebra, arthritic changes in the right 
hip joint, and a typical longitudinal fracture of the right patella over the junction of the 
outer and middle quarters without any evidence of bony union (Figs. 5-A and 5-B). 


Case 7.* Miss E.B., a colored cook, forty-two years old, slipped on a grapefruit 
seed on February 24, 1931, and fell on her right side, landing on the concrete floor on her 
right elbow and right knee, with the right leg flexed. The patient complained of pain in 
her back and right knee, the latter becoming swollen and stiff. She remained in bed for 
two days and after that returned to her work. 

She was seen at the Night Clinic at the Hospital for Joint Diseases on February 26, 
1931. Upon examination, there was found some tenderness over the lumbar spine, par- 
ticularly the third and fourth lumbar vertebrae. The right knee showed the presence of 
some effusion, but no evidence of fracture. The roentgenograms of the right knee 
(routine technique) were reported as showing osteo-arthritic changes without evidence 
of fracture. 

On February 27, 1931, the patient was examined by the writer, who found a slight 
effusion in both knees, particularly the right. There was a severe tenderness strictly 
localized in a vertical direction along the lateral border of the right patella. The other 

















lia. 6-B 


Case 7. Posterior anterior view of both knees taken with slight external rota- 
tion. The typical longitudinal fracture of the junction of the outer and middle 
quarters of the right patella is clearly demonstrable. The arrow on the left patella 
points to the outer part of it which may be considered an accessory center of ossi- 
fication or possibly a result of proliferative osteo-arthritic changes. 


*From the service of Dr. H. C. Frauenthal, Hospital for Joint Diseases. 
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Fig. 7-A 


Case 8. Both patellae taken with flexed-knee technique. Note free irregular 
fragment over the outer border of the right patella. “‘X’’ shows the location of the 
head of the fibulae. 























Fic. 7-B 
Case 8. Posterior anterior view of both knees. There is too much external 
rotation of the leg; therefore this view appears more like a lateral view. Note the 


large fragments over the outer border of the left patella with marked osteo- 
arthritic changes. 
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parts of the patella were not tender. There was no enlargement of the right knee, the 
circumference of both knees being thirty-eight centimeters at the middle of the 
patella. The angle of greatest extension of the right knee was 180 degrees, the angle of 
greatest flexion, seventy-five degrees, with considerable pain on attempt at further 


flexion. There was no loss of power of active extension in the right knee nor was it 


painful. 
Diagnosis of longitudinal fracture of the right patella was made upon the clinical 


findings. The new roentgenograms, taken with a special technique for the patella, 
confirmed it. 

February 27, 1931: On aspiration eighteen cubic centimeters of ‘transparent, yellow 
fluid with a few fibrinous flakes was obtained from the right knee. Strapping was 
applied. 

March 3, 1931: Some reaccumulation of fluid in the right knee joint. 
tenderness over the lateral border of the right patella was still present, but less than on 
the previous examination. The patient had been in bed because of pain in the back, 
but the knee had given her comparatively little discomfort. The blood Wassermann 
and gonococcal complement-fixation tests were reported negative. 

March 6, 1931: Strapping was removed. The patient walked with a slight limp. 
There was still a slight effusion in the right knee joint and marked tenderness over the 
lateral border of the right patella. Physical therapy was given three times a week. 

March 12, 1931: The report of the examination of the joint fluid, kindly submitted 
by Dr. D. H. Kling, reads as follows: ‘“‘Eighteen cubic centimeters of a turbid, greenish 
fluid with some fibrin. Icterus index 4.1. White count 800 cells per cubic millimeter. 
Ten per cent. polymorphonuclears; seventy per cent. lymphocytes; twenty per cent. 


Considerable 














Fig. 8-A 


_Case 9. Accessory center of ossification over the outer border of both patellae. 
Note the free fragment (retouched) over the outer border of the left patella 
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synovial cells. Wassermann and gonococcal complement fixation in the fluid negative. 
Culture negative after incubation for eleven days.” 

Conclusion: ‘The low icterus index excludes a direct traumatic effusion which could 
cause a tear in the capsule or an intra-articular fracture. The relatively small amount of 
cells and low percentage of polymorphonuclears show a chronic low-grade inflammation. 
The high percentage of synovial cells indicates hypertrophic changes in the membrane. 
Diagnosis: Chronic unspecific hypertrophic synovitis.”’ 

The guinea pig inoculated with the fluid from the right knee joint on February 27, 
1931, was reported on May 8, 1931, as showing no evidence of tuberculosis. 

March 17, 1931: Right knee was considerably improved. There was only a moder- 
ate tenderness over the lateral border of the patella and slight effusion still present. 
Flexion of the right leg was possible to forty-five degrees with pain at further flexion. 
There was present also some effusion in the left knee joint. 

March 31, 1931: Patient still complained of pain and stiffness in the right knee joint. 
Four cubic centimeters of brownish, thick fluid was aspirated from the right knee joint. 
Strapping was applied. The patient, following this visit, became ill with influenza and 
nothing more was heard from her. When reexamined on August 4, 1931, patient’s right 
knee was negative except for a slight tenderness along the line of the fracture. 


This patient was the only one of those seen by the writer a few days 
after the injury, where the effusion was not of a hemorrhagic type. 

As shown in the roentgenograms (Figs. 6-A and 6-B) there were marked 
proliferative osteo-arthritic changes over the patellae. The lateral border 
of the right patella, which broke off, could be considered as a newly formed 














Fia. 8-B 


Case 9. The accessory center of ossification seems to be free over the outer 
border of the left patella and fused with the main body of the right patella as 
pointed out by arrows. The original films showed this condition more clearly. 
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bone due to osteo-arthritic changes. The line of fracture ran laterally to 
the real body of the patel!a, which is covered with a cartilage over its 
posterior surface. Therefore, the space between the fragments did not 
communicate with the joint,—the hemorrhage taking place into the soft 
tissues surrounding the patellar border without penetrating into the joint. 

There is also a possibility that in this case we were dealing with an 
accessory center of ossification over the lateral border of both patellae, (See 
Figure 6-B, left patella) the fracture of the right patella being only a trau- 
matie separation of the accessory center of ossification at the place of its 
fusion with the main body of the patella, as pointed out by Zwerg. 


Case 8. Mr. F.K., a laborer, fifty-nine years old, was seen by the author at the 
Night Clinie (Dr. I. Tunick, Chief) at the Hospital for Joint Diseases on May 5, 1929. 

The patient complained of pain and stiffness in his right knee joint following an 
injury a few years before his admission to the clinic. He was treated then as a compen- 
sation case, the true nature of his condition being unsuspected. Upon examination, a 
considerable effusion was found in the right knee joint. On aspiration, yellow fluid was 
obtained. There was no tenderness over the patella. The roentgenograms were inter- 
preted as an old case of longitudinal fracture of the right patella with marked productive 
This case is an illustration of the chronic synovial changes 


osteo-arthritic changes. 
Vigs. 7-A and 


which may take place in unrecognized longitudinal fracture ot the patella 
7-B). 

Case 9. Mrs. Y.H., a housewife, forty-one years of age, came to the Dispensary 
of the Hospital for Joint Diseases on Dr. 8. Kleinberg’s service, on March 26, 1930. 
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Fia. 9-A 
Case 10. Oblique fracture of the left patella. Both patellae taken with the 
flexed-knee technique in the same exposure. This fracture cannot be clearly shown 
in this view. Slight gap may be seen on close examination of the film over the 
point of the arrow. (Fibulae retouched.) 
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lor a few months before admission, the patient complained of pain in the left knee, 
her condition becoming gradually worse during the week before admission. In spite of 
thorough questioning, the patient denied any knowledge of injury to her left knee 

Examination revealed a slight swelling of the left knee without, however, any intra- 
articular effusion. There was no periarticular tenderness, nor was there any tenderness 
over the patella. The range of motion in the left knee joint was somewhat limited, 
the angle of greatest extension being 170 degrees; of greatest flexion, seventy-five degrees. 

The roentgenograms showed a small bony fragment in a vertical direction over the 
outer border of both patellae. The fragment was found free on the left side and fused 
with the main body of the right patella (Figs. S-A and 8-B). 

This case was interpreted as an accessory center of ossification of the patellae, 
because of no history of trauma, absence of localized tenderness, and symmetrical 


changes in both patellae. 


The case in question may serve as an illustration of the great resem- 
blance between the roentgenographic findings in longitudinal fracture and 
congenital malformation of the patella. The differentiation of these two 
conditions may sometimes present considerable difficulties. 

Case 10. Mr. J. O’B., a workman, fifty-nine years of age, was seen in the Out- 
Patient Department of the Hospital for Ruptured and Crippled on March 18, 1931 

On March 8, 1931, the patient fell on his knees with the leg flexed. He felt consider- 
able pain in his left knee, but was able to walk home. He spent the next two days in 
bed. 

















Fig. 9-B Fig. 9-C 
Case 10. Posterior anterior view of Same patella seen in lateral view; illus- 
the same patella with slight external rota- trates that oblique fracture of the patella 


tion clearly shows the fracture line running — in contradistinction with the longitudinal 
rome from up and in. (Fibula re- one may be demonstrable in lateral view. 


touched.) 
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The patient walked with the aid of a cane. Upon examination, there was found 
effusion in the left knee joint. The right knee over the middle of the patella measured 
thirty-six centimeters, the left knee thirty-eight centimeters. There was a marked ten- 
derness localized over the lateral third of the left patella. Other parts of the patella 
were not tender. No crepitation could be felt, nor was there any ecchymosis present. 
The range of motion of the left knee was normal,—the angle of greatest extension being 
180 degrees, while the angle of greatest flexion was thirty degrees, with some pain on 
hyperflexion. 

The diagnosis of longitudinal fracture over the lateral part of the patella was made. 
The roentgenograms, however, showed an oblique fracture of the patella (Figs. 9-A, 9-B, 
and 9-C). Qn aspiration only three and one-half cubic centimeters of bloody fluid with 
clots was obtained. Knee was immobilized for about two weeks in plaster-of-Paris 
casing which was followed by physical therapy. At the end of about six weeks, patient 
had made a complete recovery. 

This case is an oblique fracture of the patella, but it is being included 
in this series because it presented all the typical clinical findings of a longi- 
tudinal fracture of the patella and was at first diagnosed as such. 


Case 11. H.5., a schoolboy, thirteen years of age, was first seen at the Clinic of 
the Hospital for Ruptured and Crippled on April 1, 1929. 

A month previous to his admission, he tried to kick a ball with his right foot, while 
the ball was on the ground. He missed and fell on his hands without striking his knees 
against the ground, twisting his right lower leg and bending it outwardly, the knee being 


R eg 








Fia. 10-A 


Case 11. Longitudinal fracture over the medial border of the right patella; 
both patellae taken with flexed-knee technique. Note a small fragment over the 
medial aspect of the right patella (retouched). 
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in slight flexion. The patient immediately felt considerable pain and was unable to 
move his right knee which was locked in about 170 degrees, later becoming swollen. 

On the following day, the family physician unlocked the knee by manipulating 
the patient’s leg. The patient gradually recovered. 

In the beginning of May, 1929, the patient again, while playing ball, sustained 
exactly a similar injury to the same knee, also twisting his lower leg in extreme abduction 

May 15, 1929: Examination by the writer revealed a moderate swelling of the right 
knee, right mid-patellar circumference being thirty-two and one-half centimeters, left 
thirty-one and one-half centimeters. There was a definite effusion in the right knee 
joint. The extension of the right leg was normal, but there was some limitation of 
flexion which caused pain at the knee joint. There was a marked tenderness, strictly 
localized over the medial border of the right patella, with no tenderness over the area of 
the medial semilunar cartilage, nor over the lateral medial ligament. Passive abduction 
of the right lower leg with the knee extended caused no pain. Roentgenograms of the 
right knee (Figs. 10-A, 10-B, and 10-C) showed an avulsion of the medial border of the 
patella corresponding exactly to the area of tenderness. The left knee and patella, in 
comparison, were found roentgenographically normal. 

May 17, 1929: On aspiration of the right knee, seven cubic centimeters of dark blood 
was obtained. The knee was strapped with adhesive plaster. The patient was allowed 


to walk. 


























lia. 10-B Fig. 10-C 
Case 11. Posterior anterior view of The lateral view of the same patella shows 
the right knee taken with slight internal no evidence of fracture. 
rotation to show the medial border of the 
patella. Note a small longitudinal frag- 
ment clearly demonstrable on the film 
(retouched). 
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May 31, 1929: Only slight tenderness was stil! present over the medial border of the 
right patella. There was no evidence of effusion in the right knee joint. Hyperflexion 
was slightly limited and painful. Physical therapy was given. 

June 24, 1929: Patient was perfectly comfortable and was able to walk and run 
without pain. There was no effusion in the right knee joint and the tenderness over the 
medial patellar border had entirely disappeared. 

September 27, 1930: The patient informed us that he had been quite comfortable 
except for occasional pain in the right knee joint on overexertion. The right knee was 
negative on examination. 

April 1, 1931: During the past few months the patient experienced on two occasions 
locking of his right knee, once while swimming and once while playing ball. Examina- 
tion revealed typical signs and symptoms of injury to the medial semilunar cartilage of 
the right knee, while the right patella was normal. The new roentgenograms showed 
complete bony union of the small fragment. The location of the former fracture could 
still be seen as a small projection over the medial border of the patella. 

This case presents a combination of a longitudinal fracture of, the 
medial border of the right patella with the derangement of the medial semi- 
lunar cartilage. It was our conclusion that the fracture of the patella 
occurred during the second accident in the beginning of May, 1929, while 











Kia. 11-A Kia. 11-B 


Case 12. Routine lateral and posterior anterior views of the right knee showing no 
evidence of fracture. 
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all the other conditions of the knee were caused by the derangement of the 


medial semilunar cartilage. 


CasE 12.* Mr. 8.8., a porter, twenty-six years old, slipped and fell on a concrete 
floor, landing on his right knee with the leg in about ninety degrees’ flexion. The acci- 
lent oecurred on December 21, 
1931, at about four in the after- 
goon, and, in spite of a slight 
pain in the right knee, the pa- 
tient continued to work for 
about one hour. At about ten 
in the evening the pain in the 
knee became so severe that the 
patient was admitted to the 
Hospital for Joint Diseases on 
the Service of Dr. Harry Fin- 
kelstein. 

December 22, 1931: About 
100 cubic centimeters of bloody 
fluid aspirated from the right 
knee joint. Routine roentgen- 
ograms of the right knee 
showed no evidence of frac- 
ture (Figs. 11-A and 11-B). 

December 29, 1931: Twenty 
cubic centimeters of bloody 
fluid aspirated again from the 
right knee. Roentgenograms 
taken with special patella 
technique showed longitudinal 
fractures over the lateral and Case 12. The roentgenogram of the same patella 
medial borders of the right pa- taken with the flexed-knee technique shows longitudi- 
tella (Figs. 11-C, 11-D, and nal fracture (arrows) over the medial and lateral parts 

: i of the patella (fibula retouched 
11-E). The left patella was 


roentgenographically negative. 

January 16, 1932: The patient was examined by the author through the courtesy of 
Dr. Harry Finkelstein. It was found that the patient walked without any limp and had 
no pain in his knee. ‘There was slight tenderness still present only over the lateral 
border of the right patella, and a scant intra-articular effusion could stil! be observed in 
the injured knee. The 1ange of motion wes practically normal so far as it could be 
The case is too recent 





Fig. 11-C 


determined without removing the adhesive plaster strapping. 
to draw any conclusions in regard to its final results, but the author is quite confident 
that this patient will be able to resume his usual work five to six weeks after the accident 


MECHANICS OF THE FRACTURE 


We note in almost all the cases described by different authors and also 
in the writer’s series the exact location of the fracture line at the junction 
of the middle and outer quarters of the patella in a vertical and sagittal 

*This case was added after the article had been sent out for publication. The 


author wishes to express his gratitude to Dr. Harry Finkelstein for his kind permission 
to include it in the above series. 
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Fig. 11-D Fia. 11-E 
Case 12. Posterior anterior view of Same view as on Fig. 11-D, but with a 
the same knee with a slight external rota- slight internal rotation of the knee show- 
tion. Longitudinal fracture (arrow) over ing a longitudinal fracture (arrow) over 
the junction of the lateral and middle the junction of the medial and middle 
quarters of the patella is clearly demon- thirds of the patella. 


strable (fibula retouched). 


direction. In three cases of the writer’s series there was a longitudinal 
marginal avulsion over the medial border of the patella (definite in two 
and questionable in the third). It becomes quite evident from an analysis 
of the majority of cases described that precise, repeatedly-acting mechani- 
cal conditions must have been responsible for the production of longitudi- 
nal fracture of the patella,—conditions as precise as those observed in the 
Colles’ or Pott’s fracture. 

The articular facets of the patella do not correspond to those of the 
anterior surface of the lower end of the femur, and the relation of the 
patella to the lower end of the femur is variable, depending upon the 
amount of flexion at the knee joint. 

The outer border of the patella is subjected to a much stronger mus- 
cular pull than the inner, due to the attachment of the vastus lateralis, 
the strongest muscle of the thigh. This is reenforced by the action of the 
tensor fasciae latae and partly by the gluteus maximus which, pulling 
upon the tractus iliotibialis, tend to displace the patella outwardly, espe- 
cially when the knee is bent. 
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Oetteking states: “during the action of flexion, the patella moves lat- 
erally . . . to assume an external position in front of the lateral condyle 


of the femur . . . the strain of flexion is withstood by the patellar liga- 
ment ... it is this direct strain that in flexion somewhat sidetracks the 


patella laterally. The main agent here, as Kempson has shown, is the 
tendon of the vastus lateralis inserted into the upper portion of the lateral 
margin of the patella, in cooperation with the tractus iliotibialis and the 
retinaculum patellae laterale.”’ 

Were it not for the anteriorly 
projecting facet of the lateral con- 
dyle of the femur and the counter- 
action of the vastus medialis, the 
patella would be pulled outward by 
the action of these muscles. The 
normally present slight degree of 
genu valgum (which is one of the 
causes of more frequent occurrences 
of outward than inward dislocation 
of the patella) may also be consid- 
ered as a predisposing factor in the 
tendency of the patella toward out- 
ward displacement. 

Roentgenologic study of the 
bony framework on horizontal sec- 
tions of the patella at different lev- Feo. 12 
els brings Meyer to the conclusion Shows schematically the mechanics of a 
that the lower outer part of the typical longitudinal fracture of the patella, 
patella is the weakest part, because °°¢urring when the knee is flexed. Stronger 
: : action of the vastus lateralis is graphically 
it consists of only spongy bone and represented by the force V.L. and has a 


has practically no cortical laver : tendency to displace the patella laterally. 
seed tical layer at V.M. represents the force of the vastus 


all. medialis. 
Todd and MeCally, studying Each of the forces V.L. and V.M. may 


be decomposed, by building a_parallelo- 
the patellae of twenty-three full- gram of forces, into two forces pb and p’,b’ 
term foetuses found in forty patel- respectively. Forces b and 6’ tend to 
es Ps break the patella against the lateral con- 
lae (out of forty-six) a portion of dyle of the femur, the condyle serving as a 
cartilage over the outer part which fulerum. Forces p and p’ act upon the 
é P ee fragments in opposite directions, pulling 
differed from the remainder in its them apart. 
color, Under the microscope this 
separate portion was found to be superficial. These authors therefore 
assumed that, although its presence is suggestive, it does not give any 
definite conclusions regarding the ossification of the patella from the 
cartilage. 

The patella is freely movable passively in horizontal and vertical direc- 
tions when the knee is extended. It may be displaced outwardly over 
the edge of the lateral condyle of the femur, so that the lateral one-quarter 
of its articular surface can be palpated outwardly beyond the anterior pro- 


jection of the lateral condyle of the femur. This free mobility of the 
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patella is lost when the knee is flexed. Thus, on the one hand, the strongest 
muscle of the thigh is inserted into the lateral border of the patella, tend- 
ing to produce partial outward subluxation of this bone, and, on the other 
hand, we have evidence of the weakness of the bony structure of the lateral 


part of the patella. 


Both Meyer and later Tanton pointed out that, in lateral displace- 
ment, the patella rides over the anteriorly projecting edge of the lateral 


Fia. 13 


Gives sche- 
matic expla- 
nation of the 
forces acting 
upon the pa- 
tella when the 
knee is not 

flexed—as in Case 11. Note the 
increase of physiologic genu val- 
gum, due to abduction of the leg 
caused by the violence. 

V.L. represents the pull of the 
vastus lateralis, tending to dis- 
place the patella laterally and 
upwardly. The knee being ex- 
tended, the upward motion of 
the patella is not prevented by 
the lateral condyle of the femur. 

R.P. represents the retinacu- 
lum patellae mediale and the 
medial part of the joint capsule, 
which, being stretched, prevent 
further upward and outward dis- 
placement of the patella. 

The ligamentous tissue being 
stronger than bone, a marginal 
avulsion of the medial border of 
the patella takes place. The 
oblique fracture in Case 10 may 
also be explained by the action 
of the same forces. 


condyle of the femur. There is usually, in 
cases of longitudinal fracture of the patella, 
a history of a fall landing on the flexed knee, 
or a misstep with the patient losing his 
balance without a fall. In either of the 
cases a strong contraction of the extensors 
of the knee takes place in order to maintain 
the equilibrium of the body. When the 
knee is flexed, as described above, the outer 
quarter of the patella becomes subluxated 
outwardly, pivoting over the anterior projec- 
tion of the lateral condyle. The action of 


the vastus lateralis and medialis tends to 
bend the patella, propped against the lateral 
condyle, in two parts and to pull the frag- 


ments apart as shown in Figure 12. This may 
create a typical longitudinal fracture of the 
patella over the junction of its middle and 
outer quarters, due to the bending and tear- 
ing effect (Biegungrisseffect, Meyer). 

The marginal avulsion of the medial 
border of the patella observed in Case 11 
may be explained as follows: The knee 
ras only slightly bent, the patella therefore 
being more freely movable. A sudden ab- 
duction of the leg upon the thigh caused an 
increase in the normal genu valgum. The 
patella became displaced outwardly and 
pulled upwardly. This upward and out- 
ward pull, transmitted through the body of 
the patella, met a resistance over the retin- 
aculum patellae mediale and the medial 
fibers of the capsule of the knee joint, which 
prevented further upward and outward dis- 
placement of the patella. A marginal infrac- 
tion over the medial border took place, the 
force being stronger than the resistance of 
the patella (Fig. 13). 
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LONGITUDINAL FRACTURES OF 


DIRECT OR INDIRECT INJURY 


Direct injury to the patella has been considered the cause of longi- 
tudinal fracture of this bone in most cases. It was Meyer who believed 
muscular pull to be the significant feature in the production of this frac- 
ture. Hoffa’s case of an acrobat who fractured his patella doing a somer- 
sault, without striking his knee against the ground, is the first case where 
a typical longitudinal fracture of the patella was produced by a definitely 
established indirect injury. 

It seems to the writer that in the majority of these cases there must 
have been a combination of direct violence with the indirect action of the 
muscular pull. While in a few cases (like Hoffa’s) a direct injury to the 
patella may be definitely eliminated, in other cases, classified as direct 
fractures, the action of the muscular pull upon the patella cannot be com- 
pletely excluded. Campers stressed the fact that when falling upon the 
knee, landing on a flat surface, the patella does not strike the ground, being 
pulled upward by muscular contraction. This is worth considering when 
classifying longitudinal fractures of the patella as direct and indirect. 


SIGNS AND SYMPTOMS 


The clinical picture of longitudinal fracture of the patella is quite 
misleading. This is no doubt the reason why these fractures have been 
considered such a rarity, for a great majority of them must have gone into 
the records as “sprain of the knee’’, “‘synovitis of the knee’’, “internal 
derangement of the knee joint”, etc., the true nature of the lesion being 
unsuspected. There is, of course, always a history of an injury to the 
knee, followed by a more or less marked disability. The disability, how- 
ever, is never as severe as observed in the cases of transverse fracture of the 
patella, or fractures of other bony structures of the knee joint. The knee is 
usually stiff, but in most of the cases the patient is able to walk about. 
There is, as a rule, evidence of an intra-articular effusion (distension of the 
knee, patellar click) which is almost always of hemorrhagic type at the 
beginning, becoming serous later on. The presence of blood in the knee 
joint is easily understood, and is due to the fact that in most cases the line 
of the fracture penetrates through the thin cartilaginous covering of the 
posterior surface of the patella. Therefore, the space between the frag- 
ments of the patella freely communicates with the knee joint and allows 
blood to flow into it. 

There is a limitation of passive and active flexion in the knee, while 
extension is only slightly impaired. A strictly localized linear tenderness 
in longitudinal direction over the lateral border of the patella is one of the 
most pathognomonic findings in longitudinal fracture of this bone. This 
tenderness can be elicited during the first four or five weeks following the 
injury. 

It was this typical linear tenderness, noted in Case 1 and Case 7, 
together with other clinical findings, that made it possible for the writer 
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to be reasonably sure of his diagnosis before the roentgenograms were 
taken, and to request new roentgenograms with a special technique de- 
scribed below, after the routine pictures were reported in both cases as 
showing no evidence of fracture. 

Other lesions of the knee—such as injury to the semilunar cartilages, 
crucial ligaments, ete.—may be associated with longitudinal fracture of the 
patella, and should be handled accordingly (Case 11). 


ROENTGENOGRAPHIC TECHNIQUE 

It is important to remember that the usual routine way of roentgeno- 
graphy of the knee (anterior posterior and lateral views) does not as a rule 
show a longitudinal fracture of the patella (Figs. 1-C, 2-C, 10-C, 11-A, and 
11-B). On the anterior posterior view the shadow of the patella is superim- 
posed upon the shadow of the condyles of the femur; while, 
on the lateral view, longitudinal fractures can never be seen.* 

Laquerriére and Pierquin brought up the fact of the 
importance of a special roentgenographic technique for 
the study of certain details of the bony structures. 

The roentgenographic technique employed by the 
writer in his series of longitudinal fractures of the patella 
consists of a posterior anterior, oblique view with the knee 
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Fig. 14 


Shows the roentgenographic technique employed in this series. Arrow 
points to the direction of the central ray of the tube. F indicates film. 
(Adapted from Fig. A, page 198, Atlas Typischer Réntgenbilder vom Normalen 
Menschen, by Rudolf Grashey. Munich, J. F. Lehmanns, 1923.) 


slightly rotated externally about fifteen degrees, while the patient lies on 
his abdomen with a film beneath the patella. The central ray is directed 
through the head of the fibula. This view gives a clear picture of the lat- 
eral part of the patella without superimposition over the shadow of the 
lower end of the femur (Figs. 1-A, 2-B, and others). 

*Except in very rare cases of longitudinal fracture of the patella, in “oyster shell’, 
with plane of the fracture going in vertical frontal direction, dividing the patella in 
anterior and posterior fragments. Cases of this fracture reported by Kleinberg, Hirtz 
Ginesty and Meriel, Stewart, Villar, and Leitloff. 
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In cases where the fracture is suspected of being over the medial part 
of the patella (as Case 11), pictures should be taken with internal rotation 
(Fig. 10-B). The other view is taken with the patient lving on his abdo- 
men,—the film beneath the lower end of the femur, while the knee is flexed 
as sharply as possible. The tube is tilted so that the central ray passes 
parallel to the articular surface of the patella between it and the condyles 
of the femur, directed upward from the leg to the thigh (Fig. 14). 

This view of the knee may also be taken with the patient kneeling on 
the film. The leg is flexed at the knee as much as possible without dis- 
comfort. The tube is tilted again, fixing the central ray the same as in the 
previously described technique, between the patella and the condyles of 
the femur, but in reversed direction,—from the thigh toward the leg. 

Both patellae may be taken on one film in the same exposure, the 
central ray directed between closely approximated knees, while both legs 
are flexed at the same angle (lig. 9-A). 

With a little experience, both methods give a very satisfactory horizon- 
tal cross-section view of the patella, separately from the condyles of the 
femur as is evident from the illustrations. 

In very recent longitudinal fractures with considerable effusion in the 
knee joint, it is sometimes difficult to obtain an acute flexion at the knee. 
In these cases it is advisable to aspirate the knee joint first, which has also 


a definite therapeutic value. 


DIFFERENTIAL DIAGNOSIS 


Congenital malformation of the patella may be easily mistaken for 
longitudinal fracture and should always be considered in differential diag- 
nosis (Moreau, Fournier, and others). Sir Astley Cooper’s case of bilateral 
longitudinal fracture of the patella, found in a cadaver, was probably noth- 
ing more than a congenital anomaly of this bone. In 1883 Gruber, meet- 
ing with a similar experience, also in the dissecting room, was the first to 
give a proper interpretation of his discovery as congenital malformation 
and named it “patella bipartita’”’. Since that time there have been pub- 
lished a number of works devoted to the study of this anomaly. Odermatt 
in 410 roentgenograms found fifteen bipartite or multipartite patellae. 
Salmond observed fissures over the outer border of the patella, usually 
bilateral, but misinterpreted them as fractures. Todd and MeCally, 
studying 682 skeletons, found a more or less marked defect over the upper 
outer border of the patella in three per cent. of their cases. This condition 
was noted on both sides twice as frequently as on one side. They con- 
cluded: ‘ There is no doubt that the patella sometimes ossifies from separate 
centers in the vertical axis’. The accessory centers of ossification are 
most often located over the outer upper part of the patella, which is also 
the most favored site of longitudinal fracture. 

Zwerg brings out the point that the patella may ossify from two centers, 
the place of fusion being a locus minoris resistentiae. ‘Trauma, causing 
separation of the fusion between the two centers of ossification, may give 
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the appearance of a patella bipartita. He is under the impression that 
some of the cases of patella bipartita, especially unilateral ones, are the 
result of trauma. 

The location, size, and shape of the fragments may be of some aid in 
the differentiation of longitudinal fracture of the patella from congenital 
anomalies. In most fractures of the patella, the outer fragment is larger 
than in cases of malformation, and the line of the fracture usually runs 
over the junction of the middle and outer quarters in a vertical direction. 
The accessory center of ossification in the majority of cases is smaller, as 
compared with the main part of the patella, and is usually located over the 
outer upper part of the patellar border, the condition being usually bilateral 
and symmetrical. In a few cases reported the accessory center of ossifi- 
cation was located over the medial border of the patella. 

The history of an injury associated with the other findings, suggesting 
the traumatic nature of the lesion is, of course, important in differential 
diagnosis. Injuries to the knee with a preexisting congenital malformation 
of the patella may sometimes make the precise diagnosis quite difficult. 
Mouchet observed a case of traumatic lesion of the knee in a boy fourteen 
years old, with a typical bilateral accessory center of ossification in both 
patellae. His interpretation of this case as an apophysitis of the patella 
(ostéite de croissance), like Osgood-Schlatter’s disease of the tibial tuberosity, 
is quite interesting. Osteo-arthritic changes (Cases 7 and 8) may also 
present some difficulties in proper recognition of the fracture of the patella. 

It is important, especially in compensation and legal cases, to have as 
routine the roentgenograms of the healthy patella for comparison. 


TREATMENT 


Disability in longitudinal fracture of the patella is mainly due to the 
secondary involvement of the knee joint. In that respect longitudinal 
fracture of the patella resembles fracture of the skull, which practically 
requires no treatment as such, but all the therapeutic measures are directed 
toward the lesion of the brain. Similarly, in longitudinal fractures of the 
patella, the main aim of the treatment is to take care of changes occurring 
in the knee joint,—as hemarthrosis in the early stage and, sometimes, per- 
sisting synovitis in improperly treated cases. 

Immediate aspiration of the knee joint with immobilization during the 
first three to five days by means of a posterior molded plaster-of-Paris 
splint, with elevated position of the limb, should be recommended in order 
to minimize the amount of posttraumatic reaction. After that, the patient 
may be allowed to walk with a strapping of his knee, avoiding the overuse 
of his lower extremity. 

The writer believes that immediate aspiration of the knee joint and 
repeated reaspirations every two to three days, until there is no evidence 
of reaccumulation of the intra-articular effusion, is of greatest value in the 
treatment of this condition (Milch). This method of jrepeated aspiration 
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of the knee seems to shorten the period of disability. The patient in 
Case 1, treated in this way from the second day after the injury, was able 
to return to her previous occupation at the end of about five weeks. 
There may often be a persisting synovitis of the knee in cases improperly 
diagnosed, causing discomfort to the patient for several months and some- 






times years, as in Cases 5 and 8. 

So far as the fracture itself is concerned, the bony, or, in some cases, 
possibly fibrous, union of the fragments readily takes place as the fragments 
are approximated and kept together by the tonus of the quadriceps femoris. 

It seems to be superfluous to make any statements against the use of 
open operations in treatment of longitudinal fractures of the patella as 
conservative methods insure complete recovery in approximately six to 









eight weeks. 










SUMMARY 





1. Attention is called to typical longitudinal fracture of the patella in 
a vertical sagittal plane, usually over the junction of the outer and middle 






quarters of the patella. 
2. This fracture is not as uncommon as is usually believed, but is 





rarely recognized. 

3. Correct diagnosis of longitudinal fracture of the patella is impor- 
tant for the purpose of proper treatment, especially in legal cases. 

4. The clinical picture is clear cut: history of injury, localized linear 
tenderness over the lateral border of the patella, effusion in the knee joint 
(usually hemorrhagic), comparatively negligible disability. 

5. Special technique of roentgenography of the patella should be 
used in every case with the above symptoms, where there is a suspicion of 









longitudinal fracture. 

6. Both knees should always be roentgenographed in order to differ- 
entiate the fracture from congenital anomaly of the patella. 

7. Therapeutic value of repeated aspiration of the effusion in the knee 
joint is emphasized in cases of longitudinal fracture of the patella. 

8. Longitudinal fracture of the patella may lead to a quite prolonged 
disability when overlooked. If properly recognized and treated, complete 
recovery within six to eight weeks may be expected. 

9. No operative treatment should be employed in these fractures. 
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MAKING A NEW LIGAMENT IN ANKLE SPRAIN 
BY HARALD NILSONNE, M.D., STOCKHOLM, SWEDEN 


From the Orthopaedic Clinic of Karolinska Institutet, Stockholm 
Chief: Prof. Patrik Haglund 


Sprained ankle (‘‘fork”’ sprain) is one of the commonest foot injuries 
and always leads to considerable and persistent complaints. It is a trauma 
due to an accident and one to which uncommonly little attention has been 
directed in the literature. Moreover, it is often missed or made light of by 
the attending doctor. When a patient seeks medical advice for a foot in- 
jury and the roentgenogram shows no evidence of fracture, the foot is often 
disregarded, the sprained ankle and the untreated ruptured ligaments being 
regarded as the cause of severe functional complaints. 

Haglund has given a detailed description of the sprained ankle (“‘fork”’ 
sprain) in his treatise Die Prinzipien der Orthopddie' to which the reader is 
referred. 

The reason for the publication of the following case report is that it 
offers an exceptionally striking picture of “‘fork’’ sprain. It is generally no 
easy matter to demonstrate these cases by documental evidence as the 
sprain is usually of so slight a degree as to require the most painstaking 
centering of the x-ray tube in order to obtain a picture of the sprain at all 
and the taking of control roentgenograms of the sound foot. Moreover, it 
is necessary to take pictures in different positions of pronation and supina- 
tion to demonstrate the undue play in the astragaloid “‘fork”’. The present 
case which came to the author for operation was a good illustration of the 
condition and led to a new method of operation for stabilizing the sprained 


ankle joint. 


The case is that of a girl, aged thirteen, who slipped when running upstairs; in so 
doing she got her foot forced in a direction of supination under her. She had a sensation 
of the external malleolus jumping out of its place and was unable to bear weight on her 
foot afterwards. She went to a hospital where no fracture was found under roentgen 
examination; fomentations were ordered. The foot continued to be unreliable and weak. 
On several occasions, even when walking on level ground, it had “jumped out of place’ 
Each time that this had occurred the ankle had become swollen and had been useless for 
a few days. 

Three and a half months after the accident the patient came to this hospital. There 
was nothing unusual to be seen on inspection,—slight tenderness over the external 
malleolus, some undue play in the ankle joint. Passively, extreme supination could be 
obtained. A roentgenogram of the ankle joint (Fig. 1) showed a somewhat wide “fork’’, 
also some slight irregularity of the tip of the fibula with a small separate bone shadow 
beneath (tearing of the ligamentous attachment ?). On passive supination (a weight of 
five kilograms), the astragalus was found to occupy a markedly transverse position in the 
widened ‘‘fork”’ (Fig. 2). 

Operation was advised and performed by the author. By a curved incision behind 
and below the external malleolus, the superficial fascia was exposed. No evidence of 
trauma could be seen, but opening this layer, a large cavity was found just under the 
tip of the fibula, this cavity communicating with the ankle joint upward and with 

















MAKING A NEW LIGAMENT IN ANKLE SPRAIN 381 








Fia. 1 


the peroneal sheath backward. The whole 
of this cavity was lined with synovial 
membrane which also seemed to have ex- | 
tended over the tip of the fibula, covering | 
it. The caleaneofibular ligament was rup- 
tured transversely, while the talofibular | 
ligament was intact. The ankle joint was | 
closed. The ruptured ligament was sutured 
as well as the peroneus brevis tendon, 
which was divided on the level of the reti- 
naculum, ina groove subperiosteally on the | 
outer aspect of the external malleolus. The 
central stump of the peroneus brevis was 
sutured to the peroneus longus; the foot 
was put in plaster. The plaster was re- 
moved after seven weeks and the patient 
began to walk in an orthopaedic boot. 
The ankle joint was found to be stable in a 
lateral direction; extension and flexion in ee. ‘ey 
the ankle joint were quite free. 

Examination four months after the 
operation showed normal conditions. On roentgenological examination the astragalus 
was found to retain its position in the “fork’’ on forced passive supination (Fig. 3). 
SUMMARY 


—— 





Fia. 3 


A report is presented of a typical case of sprained ankle sustained by 
distortion in a position of supination, where rupture of the caleaneofibular 
ligament resulted in persistent laxity of the joint. The operative procedure 
consisted of suturing the ruptured ligament and fortifying it by the peroneus 
brevis tendon. A similar tendon-fixation operation has been suggested by 
Gallie for paralytic club-foot?. 
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A RARE ACCESSORY BONE OF THE FOOT 
BY ALBERT B. FERGUSON, M.D., NEW YORK, N. Y. 


Director of Roentgenology, New York Orthopaedic Dispensary and Hospital 


No case of an accessory bone at the distal end of the os cuboideum is 
noted by Pfitzner', Dwight®, Holland’, or Shands‘. I have recently 
observed such a bone which I believe has not previously been described. 

Figure 1 shows in each foot an accessory bone three millimeters in 
diameter situated at the medial distal angle of the cuboid dorsally (stereo- 
scopic examination). It is separated from the cuboid by a clear-cut line 
suggesting cartilage. It does not articulate with any bone except the 
cuboid. It appears to be pyramidal in shape, although on the left side its 
apex is rounded. 

Figure 2 shows a minute process on the cuboid at the same point as the 
above described accessory bone. This process probably represents the 
same bone element as is represented by the accessory bone in the first case. 


EFT 
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Case 1. Bilateral accessory bone at the dorsal distal angle of the cuboid medially. 
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Fig. 2 
Case 2. Bony process at the dorsal distal angle of the left cuboid medially. 
Right foot not examined. 


Neither patient has symptoms referable to the area of the accessory 
The first patient was aged ten, male; the second was aged 


bone element. 
twenty-one, female. 
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UNILATERAL SUBLUXATION OF THE LUMBOSACRAL JOINT* 


BY SAMUEL KLEINBERG, M.D., NEW YORK 


Unilateral dislocation of a vertebral articulation has been described 
in the cervical region, but I do not recall any mention in the literature of a 
similar lesion in the lumbar area. Recently there was sent to me by the 
New York State Labor Department a case of persistent back disability. 
The patient was seen by many physicians who agreed that the claimant 
was manifestly not malingering, but they could not arrive at a definite 


opinion as to the nature of the pathology. 


The patient, a man 
thirty-eight years of 
age, was walking up a 
short flight of steps, 
about seven months 
ago, to dispose of a 
crate overhead when 
he lost his balance and 
wrenched his back se- 
verely. He immedi- 
ately experienced pain 
in the lower part of his 
back. This has _per- 
sisted and has disabled 
him. At present he 
can stand and walk 
without much discom- 
fort, but a sudden 
movement of his body 
and any attempt to 
lift objects from the 
floor causes great pain. 
He can bend his trunk 
easily, but straighten- 
ing from the stooped 
position is very pain- 
ful. All his pain is re- 
ferred to the right ilio- 
lumbar section of his 








back. 
Examination shows 
Fig. 1 a strong, muscular, 


very well built indi- 
vidual. He walks with- 
out assistance and 


Forward subluxation on right side of fifth lumbar vertebra. 
More evident in stereoscopic pictures. 


*Case presented at the Clinical Conference at the Hospital for Joint Diseases, De- 
cember 1, 1931. 
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without a limp, but very slowly and guardedly. On first inspection his back appears 
symmetrical. After careful scrutiny, however, it becomes apparent that there is a mild 
asymmetry in the lower lumbar area; the left side is prominent and the right side flat or 
The spine is in the median line and there is no break in its anteroposterior 


sunken. 
Flexion of the spine is free and painless. The patient bends 


physiological curve. 
forward slowly, but he is able to reach the floor with his hands, when his knees are in 
extension. When he straightens he does so very slowly and complains of pain. Hy- 
perextension of the spine is almost completely restricted and very painful. Similarly 
lateral bending in either direction is limited and painful. Forced hyperextension 
and lateral inclination of the trunk are intolerable. Palpation reveals a definite asym- 
metry of the lumbar region. On the right side the tissues are soft and yielding and the 
examining fingers sink forward at least an inch. On the left side there is a decided 
resistance. There is tenderness to pressure over the right lumbosacral articulation 
and over the right iliolumbar angle. 

A flat x-ray picture (Fig. 1) shows a change in the relations between the fifth lumbar 
and the adjoining fourth lumbar and sacrum. Less of the fifth lumbar vertebra is seen 
on the right side than on the left. The right lumbosacral articulation is not visible, while 
the left is clearly outlined. From these observations one could hardly conclude what 
pathology, if any, was present, particularly as the anatomy of the fifth lumbar varies so 
much. However, stereoscopic pictures (Figs. 2-A and 2-B) reveal the lesion. In these 
pictures one can clearly distinguish that the fifth lumbar vertebra is rotated forward on 
the right side, and the articular processes are one in front of the other instead of lateral 


to each other as on the left side. 


The clinical and x-ray appearances can, I believe, best be interpreted 
on the basis of a forward subluxation or dislocation of the right lumbosacral 
articulation. The fifth lumbar vertebra is rotated forward on the right 
side while the left side remains in approximately its normal position. The 
rotary dislocation of the fifth lumbar vertebra accounts for the flattening 
in the right lumbar area, the sensitiveness to pressure, the painful limita- 
tion of motion, and the disability. 

A spinal fusion operation is manifestly the treatment of choice. This 
would result in ankylosis between the fifth lumbar and the adjacent verte- 
bral segments. The patient would be relieved of pain. He could readily 
accommodate himself to the rather slight restriction of motion resulting 
from the fusion, and could undertake some useful occupation. 
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LATERAL DISLOCATION OF THE VERTEBRA 
Report OF THREE CASES 
BY JOHN D. LAWSON, M.D., WOODLAND, CALIFORNIA 


From the De partme nt of Radiology, W oodland Clinic 


The frequency of observation of vertebral fractures has increased many 
fold through the use of radiography. This increase has been most marked 
in the past few years, due to improvements in equipment and technique 
which now allow a satisfactory demonstration of the spine at all levels and 
in all subjects. 

However, even though the number of fractures discovered shows a 
marked increase, lateral dislocations are still rare in the literature and it is 
this infrequency which prompts the writer to add three cases to those 
already recorded. 

Case 16035. N.D.W., female, aged fifty-seven. 

Physical examination on November 29, 1927, on which date she was brought to the 
Woodland Clinic, revealed a woman of middle age, in general good health, and in quite 





Fia. 1 


Case 1. Anteroposterior view ten days after injury. 
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severe pain. There was partial paralysis of the left leg and almost complete paralysis of 
the right. There were areas of hyperaesthesia over the lower extremities and inguinal 
regions with diminution of reflexes and exaggeration of deep muscle sense. 

X-ray examination disclosed lateral dislocation of the fourth lumbar vertebra on the 
fifth, the displacement being about two-thirds the width of the vertebra; fracture of the 
left lamina of the fifth lumbar; complete evulsion of all transverse processes; evulsion of 
the distal half of the twelfth rib, right. 

On the following day a laminectomy was done and an attempt made to replace the 
vertebra with pulley traction and manipulation. This attempt was unsuccessful. 

After a stormy convalescence the patient was able to leave the hospital two months 
later with no change in neurological findings. Two years after the accident the patient 
contracted lobar pneumonia and died after an illness of three days. 

Case 13583. H.E.P., male, aged thirty-five. 

On May 20, 1930, patient was attacked by a bull and gored. After a short period of 
immobilization he returned to work and continued at work until September 1, 1930, at 
which time he reported to the Woodland Clinic for observation, complaining of pain in 
the back and kyphosis. 

Physical examination revealed a definite kyphosis in the lower dorsal region associ- 
ated with a rounded tumor in this area. Neurological findings were negative. 











Fig. 2 Fig. 3 
Case 1. Lateral view ten days after Case 1. One year after injury. 


injury. 
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Roentgen examination showed crushing fracture of the twelfth dorsal vertebra with 
a large fragment knocked off the anterior surface of the body; marked narrowing of the 
eleventh intervertebral disc; lateral dislocation, three-fourths of an inch, of the twelfth 
vertebra on the eleventh. 

No further observation has been made on this patient. 


Cask 32481. W.R.S., male, aged forty-five. 
Patient was riding in an automobile which was struck by a stage coach. He was 


brought immediately to the hospital. 

Physical examination revealed bruises, contusions, and abrasions, subluxation of the 
right hip and right shoulder. There were no abnormal neurological findings. 

Roentgen examination of the lumbosacral spine showed fracture of the first, second, 
third, fourth, and fifth transverse processes of the lumbar spine on the left; fracture of 
the fourth and fifth transverse processes on the right; transverse fracture of the sacrum 
extending from the lumbosacral joint laterally to the sacro-iliac joint on the left; fracture 
of the tip of the fifth lumbar spinous process; lateral dislocation of the fifth lumbar on the 
first sacral vertebra. 

This patient is still undergoing treatment. 
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DISLOCATION OF THE KNEE JOINT 
With Report or A Case 
BY HENRY H. RITTER, M.D., F.A.C.S., NEW YORK, N. Y. 
Assistant Professor of Surgery, Columbia University, New York 


Post-Graduate Medical School and Hospital 


It must seem extraordinary that one of the most commonly used joints 
in the body, the knee joint, is so rarely subject to dislocation, though, in 
the light of our present-day knowledge, more often the seat of injury than 
any other joint. An exhaustive search of hospital records and the litera- 
ture indicates that it is probably the rarest of the larger joints to be dis- 
located. As in other joints, such injuries may be complete and partial and 
are spoken of as luxation and subluxation. In discussing dislocation of the 
knee, we speak in terms of displacement of the leg—that is, anterior dislo- 
cation means forward displacement of the tibia. The tibia may be dis- 
placed in one of five directions—anteriorly, posteriorly, laterally,or medially, 
and rarely a rotary displacement. The stability of the knee joint is de- 
pendent upon the ligaments, muscles, and cartilage. Without tearing or 
stretching of these structures, dislocation cannot occur. 


Fia. 1 


Anterior dislocation of the knee without fracture. 
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In going over the records of more than 23,000 accident cases treated 
at the Reconstruction Hospital in New York City, only one case of disloca- 
tion of the knee was noted and that of the incomplete type. The New York 
Post-Graduate Hospital records reveal but three cases of dislocation of the 
knee, one of which was the result of a chronic infection of the joint and the 
other two of forward dislocations of traumatic origin. It is quite possible 
that a large number of dislocations of the knee joint are immediately 
reduced by some person pulling on the limb or by the patient. 

Because of the apparent rarity of the condition, the following case is 
reported: 

Mrs. R.B., adult white female, sixty-nine years of age, married, mother of nine 
children, weighing 212 pounds, was five feet, two inches tall. On October 30, 1929, 
while walking on the street, the patient slipped so that her left leg lunged forward. She 
was carried to a hospital and about twelve hours later was seen by the writer. The 
diagnosis of forward dislocation of the left knee joint was obvious, though the possibility 
of an associated fracture was only ruled out by radiographic study. Her legs were of 
the fat, chunky type and it was rather difficult to find the bony landmarks. Under 
general anaesthesia, the knee was slightly flexed and manual traction made on the leg. 








Fig. 2 


KXnee encased in plaster-of-Paris immediately following reductior. 
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Knee joint thirteen months after injury showing partial ossification of joint 
capsule. No interference with joint function occurred. 


The reduction was simple. The limb was then placed in a plaster-of-Paris case, extend- 
ing from below the hip to the toes, for ten days. After removing the casing, she was 
given a walking caliper and with the aid of crutches was made to walk about. Gentle 
Ten weeks later the patient 


massage and guarded active motion were allowed daily. 
Then she was allowed 


developed pneumonia and was confined to bed for three weeks. 
up and about, and continued to wear the walking caliper for about five months because 
of instability of the joint. Thereafter, all restraining apparatus was discarded and she 
walked about with the aid of acane. At that time she could extend her leg to a straight 
angle and flex it to an angle of 165 degrees. She continued active motion and the 
massage, and, at the expiration of eleven months from the time of her accident, she was 
able to flex her knee to a right angle and extend it to a straight angle. Thirteen months 
after her injury, she was steadier and surer of her footing and was able to walk without 
the aid of a cane and could climb stairs as well as she could prior to her accident. Motion 
of the joint was equal to that of the opposite limb. 


In the three cases treated by Ransohoff’ the end results were perfect 
and all the patients were active and working within a short time after 
treatment was instituted. He comments upon the fact that the end re- 
sults were astonishing as contrasted with the postoperative results following 
derangements of the knee joint. In the case here reported, while the period 
of guarded motion was long, the period of healing time was short and 
weight-bearing was not allowed without support because of the obesity, 
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age, and general physical condition of the patient. From the literature 
and our own experience it is interesting to note that complete dislocation of 
the knee joint without fracture of the spinous processes of the tibia, 
although associated with intra-articular damage and severance of many 
small ligaments, heals readily. Yet cases of intra-articular damage, un- 
associated with dislocation, appear slow in healing and always have some 
residual after effects. This is the second case of anterior dislocation of the 
knee treated by the author. The first case was as follows: ; 


A man, twenty-two years of age, when playing baseball, dislocated his knee while 
sliding to a base. It was easy to reduce the dislocation. No immobilizing dressings 
were applied. The knee joint was aspirated and about fifty cubic centimeters of bloody 
fluid removed. The patient was kept quiet for four weeks with daily massage to the 
joint. At the end of six weeks, the patient was walking about with but a slight limp and 
in eight weeks was back at work and discharged from treatment. 
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Instructor in Medicine, Loyola University School of Medicine 






Radio-ulnar synostosis is a relatively rare condition. It is found in 
both sexes, more or less equally. It is generally thought to be congenital 
and to occur bilaterally in fully one half of the cases. A strong familial 
tendency has been noted, also the influence of consanguineous marriage. 
The upper end of the radius and ulna is always involved, whereas the lower 
end is free. Supination is greatly impaired, the hand being held in a posi- 
tion of constant pronation. The condition is painless, is compatible with 
normal existence, and offers poor promise from surgical intervention. 









Two types are known to occur. In the first—true radio-ulnar synosto- 
s's—the radius and ulna are smoothly fused at their proximal borders for a 
variable distance, usually two to six centimeters. In the second form there 






is a radio-ulnar synostosis with congenital dislocation of the head of the 
radius. There is also an acquired form which results from trauma such as 





fracture or gunshot wound (Jones and Hey Groves'). 
Blaine? states that the condition occurs regularly in the bat and older 






deer. 
Various theories as to its origin have been advanced—including the 






mendelian, ontogenetic, and phylogenetic views. 
Radio-ulnar synostosis exists as a clinical peculiarity of great interest. 






The author, having encountered a case, found many discrepancies in the 
literature as to the actual number of occurrences of this condition. For 
historical purposes, he, therefore, decided) to review all the known cases. 
In so doing, he has borrowed freely from the various authors. 










HISTORICAL 





Blaine*, quoting Mouchet and Leleu*, stated that radio-ulnar synostosis 
was apparently first discovered by Lenoir’ at autopsy in 1817. However, 
the earliest record is actually that of Sandifort® who in 1793 reported three 






cases. 

Smith’, Verneuil’, and Dubois’, reported single cases in 1852. In 1856 
Malgaigne'’ wrote of a case and was followed in 1863 by Voigt''. No cases 
were then heard of until 1880, when Allen” reported a case. This was 
followed by Pye-Smith"™ in 1883 with another. 







*From the Arthritis Clinic, Loyola University School of Medicine, and Mercy 
Hospital, Chicago, Illinois. 
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In 1892 Morrison" reported one case, and Abbott” contributed the 
largest series then known,—seven cases. All of these occurred in one 
family during four generations. This was the first authentic evidence of a 
familial tendency. 

One year later, Cotterill'® reported one case. Schmid'’ added two 
cases, and Cramer’, one. Kiimmel!’, in 1895, contributed three more, and 
Mickuliez”’, one. Hlawacek*', with one case in 1896, and Miinter”, with 
three in 1899, brought the total number in the preceding 106 years to 
thirty-one cases. 

After 1900, diagnosis was greatly aided by the use of roentgen rays. 
In 1900 Joachimsthal* added three cases and Stimson*, another. In 1901 
single cases were added by Longuet and Péraire®, Appraillé”’, and Bardeen 
and Lewis’’. Another was added by Lewis** in 1902, and one by Drenk- 
hahn”® in 1903. Blumenthal*® contributed three more in 1904, and indi- 
vidual reports were given by Morestin*', Schilling®*, and Helferich®*. In 
1905 Schmidt* reported one case, Roskoschny* two, Dun* one, Blodgett*’ 
two, and single cases were added by Stretton**, Albertin®’, and Hamilton*’. 

Stretton operated unsuccessfully upon one arm of his patient. The 
following year he operated upon the other arm successfully, using a sheet of 
sterile zinc between the separated bones in order to prevent fusion. He was 
unable to trace this patient subsequently. 

Additional cases were noted in 1906 by Lunn“, and Hoffa and Rauen- 
busch”, and in 1907 by Redard*, Palagi#*, Mummery, Rais“, and Pollnow 
and Levy-Dorn*’. In 1908 Goerlich** contributed two cases, and Grashey*’, 
Lett*®, and Pférringer*', one each. A single case was reported in 1909 by 
Lieblein®, whereas Ahreiner®, and von Sury™, added two and four cases, 
respectively. Thus in the ten years, 1900 to 1909, more cases were reported 
than in the preceding 102 years. The total was now seventy-one cases. 

Again in 1910, single cases were added by Dietz*, Preiser®®, Biesalski’’, 
Timmer’, Riese®®, and Painter®’. In this year Kienbéck* contributed four 
cases and gave an excellent description of the condition, also compiling 
the best bibliography to date. 

Griinfeld® had one case in 1911, and others were recorded in 1912 by 
Kreglinger®, Blank*, Dawson®, and Melchior®. In 1912-13, Adams* re- 
ported one case, and in 1913 MeGavin**, Maass*’, and Mouchet”®, each re- 
ported one case, and Baisch” added four. At that time the latter believed 
that only thirty-eight cases, including his own, existed, although the actual 
count was now ninety-three. 

Clarke” wrote of one case in 1913-14, and other cases were contributed 
by Madrange”, Bossi”, and Potel”, in 1914. In this same year Martin-du 
Pan”, added three cases and Wilkie’’, in a comprehensive review, added 
four more cases and discussed radio-ulnar synostosis from all known angles. 
This contribution ranks as one of the best, and it is the first exhaustive 
article to appear in English. 

Hornung” published one case in 1915, and Schlipfer’’, another in 1916. 
Kurlander* listed one case in 1917; Ceresole*™ and Greig™’, two, Feidt*, 
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an additional two, and Thomas™, a single case. In 1918, Dubs added 
two, Boorstein®, one, Edwards*’, three, and Hohmann‘, one. Edwards 
then believed that his cases brought the entire total to forty-six cases, 
whereas the actual number was now 120. 

Coudray*’, Kopelowitz®®, Aimes et al”, Chesser”, Sever”, and Kauf- 
man”, each added a case in 1919. Evans”, Sonntag”, Kuh’, and Jewes- 
bury and Spence**, each added a case in 1921; Beuchard®® reported two 
more, whereas Rocher'®’’ and Aitken' each listed one. In Beuchard’s 
cases the condition occurred in a brother, ason, andason’sson. Hestated 
that up until 1921, in twenty of seventy-five cases treated surgically, there 
was only one successful result. 

In 1922, Johansson’, Sonntag'™, Michelsson'™, Wakeley'®, and 
Roth'” each reported a case. In 1923, Gibson'’’, Tristant'®*, and Ombré- 
danne'®’’ each reported single cases. 

In 1924, Davenport et al'° reported the large series of fifteen cases and 
covered this condition most thoroughly. Davenport, as major essayist of 
this group, made a complete ontogenetic and phylogenetic study, and ex- 
pounded all the known hypotheses of abnormal origin. He made the 
statement that in fifty-five per cent. of the parents in fifteen cases, one of the 
parents was synostotic. He came to the conclusion that radio-ulnar synos- 
tosis was partially sex-limited and that its occurrence depended on several 
variable factors. He believed that the fusion varied from two to six centi- 
meters in length, and that the condition occurred twice as often in males as 
in females. He further believed that consanguineous marriage was a 
possible factor. His article is undoubtedly one of the best and is well worth 
reading. In this same year single cases were reported by Bennett", 
Gourdon'”, Giorgacopulo', and Marie', whereas Liidin', reported three 
cases. An additional case was also noted by Jean'™. 

Vogeler'’ listed a single case in 1925. In this year Greig''*, though not 
reporting a new case, wrote on, “Observations on the Bones in Congenital 
Radio-ulnar Synostosis’’. This article is a scholarly paper and contains the 
most accurate and authentic bibliography encountered by the writer. 
Mouchet and Leleu''’ also reported a single case. In 1926, cases were con- 
tributed by Bartsch'®, Crespellani'™, and Bertolucci'’, so that in 1926 a 
total of 170 cases had been recorded. 

Additional cases were contributed in 1927 by Pepi'’, Schmidt™, and 
Ciaccia'’. The latter wrote a splendid treatise on the subject and compiled 
an excellent bibliography. Three more cases were added in 1928 by 
Voskresensky"*, and single cases by Siegmund"’, Roederer'*, Tamini'’, 
and Grossman". In 1929 one case was noted by Boeckh"', and the last 
known cases were contributed in 1930 by Davies'**, Hefter', Waegner™, 
and Blaine®*. The latter published two papers, each splendid in its con- 
tent. Although no attempt was made to seriously review the literature and 
to tabulate the cases, Blaine®* believed that they numbered between 100 
and 200. The actual number, including the author’s, which he now pre- 
sents, and excluding any possible omissions, is a grand total of 185 cases 
since the first was reported, some 138 years ago. 
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Fig. 1 


Radio-ulnar synostosis, right forearm. 


CASE REPORT 


W.P., eight years old, male, white, was suffering from an acute exacerbation of 
rheumatic fever. Dr. Maurice O’Hern, the attending pediatrist, called the author in 
consultation because of the joint symptoms. 

During the physical examination it was noted that the patient could not touch his 
right shoulder with the palmar surfaces of the fingers of that hand, nor could he supinate 
his right hand more than a few degrees. The radiocarpal joint seemed uninvolved, but 


attempts at forced supination met with resistance and caused a feeling of discomfort 
which the patient always localized over the head of the radius. The hand was con- 


stantly held in pronation, but all movements—such as grasping a pencil—were possible. 

The elbow was negative except for slightly limited extension. The left arm was 
perfectly normal. A preroentgen diagnosis of “probable radio-ulnar synostosis’? was 
made. The x-ray report given by Dr. W. W. Furey, roentgenologist, read as follows: 
“The roentgenograms taken in the anteroposterior and lateral positions show a radio- 
ulnar synostosis (See Figure 1), involving the upper one and one-half inches of the bones. 
As a result of this synostosis, the distal end of the ulna seems to be displaced posteriorly. 
The bases of the metacarpal bones appear somewhat atrophic, possibly the result of 
disuse.”’ 

The patient is able to write with the right hand and otherwise seems to note no un- 
usual dysfunction. He is normally right-handed. There are no other osseous deformi- 
ties. The boy had bronchopneumonia at eight months, pertussis at one and one-half 
years, and rheumatic fever at two and one-half years. The abnormality of constant 
pronation and inability to supinate his right hand was entirely overlooked by his parents, 
and was first called to their attention one year ago by an observant school teacher. 

This case appears to be of congenital origin. There is no history of familial occur- 


rence. Surgical interference has been advised against. 
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CONGENITAL BILATERAL RADIO-ULNAR SYNOSTOSIS 
Witu Report or CaAse* 


BY BERNARD N. E. COHN, A.B., M.D., PITTSBURGH, PENNSYLVANIA 


Radio-ulnar synostosis, or ‘congenital pronation’’, is a rare develop- 
mental anomaly involving the bones of the forearm. It consists of bony 
fusion of the proximal ends of the radius and ulna which are otherwise 
normal. This abnormal union prevents normal rotation of the forearm. 
Radio-ulnar synostosis occurs more frequently in males, and is bilateral in 
about fifty per cent. of cases. Davenport, Nelson, and Taylor! have shown 
the existence of a definite hereditary tendency. Other bony defects may or 
may not be present. 

The case reported here is of interest because the condition is bilateral and is 
of the ‘‘dislocated-head”’ type. 


CASE REPORT 


J.E., white male, aged thirty-eight, American by birth, was admitted to the hospital 
for the repair of an inguinal hernia. During the routine physical examination it was 





rr 








Fig. 1 


Right elbow showing the abnormal bony fusion of the radio-ulnar joint and the 
anterior dislocation of the head of the radius. 
*From the Surgical Service of Dr. G. L. Hays, Merey Hospital, Pittsburgh, Penn- 
sylvania. 
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Fig. 2 
Left elbow showing the abnormal bony fusion of the radio-ulnar joint and the 
anterior dislocation of the head of the radius. 


noted that he was unable to supinate his forearms, which were fixed in a position of full 
pronation. Measurements of both arms and forearms were equal. Extension of both 
arms was normal, 180 degrees. Flexion of the forearms stopped at 121 degrees or about 
thirty degrees less than normal. All motions of the wrist joint were normal. The range 
of movement of the shoulder joints was greater than normal. The patient was able to 
extend his arms directly forward at a right angle from his body, then flex his forearms to a 
right angle, put the back of his wrists together, and touch his elbows against one another. 
No other skeletal or soft-tissue deformity was noted. 

Roentgenographic examination of both elbows (Figs. 1 and 2) revealed a solid bony 
union between the proximal ends of the radius and ulna for a distance of five and one-half 
centimeters. The heads of the radii were present but displaced somewhat anteriorly, 
thus accounting for the limitation of flexion. The humerii were normal. 

The patient’s history showed that birth had been normal. Except for the gamut of 
childhood diseases he had never been sick. ‘The inability to supinate his forearms was 
first noted by his parents when he was two years old. A detailed cross-examination 
disclosed that no other members of his family were similarly affected. The patient is 
married and the father of two children, both of whom are normal. 

He had been a telegraph operator for many years but at present is employed as a 
brakeman. His deformity does not interfere with the proficient execution of his duties 
The only awkwardness of movement which he experiences is in such minor ones as dealing 
cards or accepting coins. In the latter instance, whenever possible, he first puts his hand 
on a counter and then rotates his arm from the shoulder in order to obtain supination 


1. Davenport, C. B., Taytor, H. L., anp Newtson, L. A.: Radio-ulnar Synostosis 
Arch. Surg., VIII, 705, May 1924. 
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GIANT-CELL TUMOR OF THE OS CALCIS 


Report oF A CASE TREATED BY RESECTION AND 
TENDON TRANSPLANTATION 


BY LEO J. MILTNER, M.D., AND F. E. WAN, M.D., PEIPING, CHINA 


Division of Orthopedics, Department of Surgery, 
Peiping Union Medical College 


Giant-cell tumors of the os calcis are seen very rarely. In a recent sur- 


vey of the literature of the past fifty-one years, Moore! was able to collect 
To these he added three cases found in a study, by Blood- 


only four cases. 
The writers wish to record 


good and his associates, of 1740 bone tumors. 
an additional case and also to mention some of the problems of reconstruc- 
tion which entered into the surgical treatment of this condition. 

C. H. H., a male Chinese, aged twenty years, was first seen on August 10, 1931. 
This pain had been insidious in onset and 


He complained of pain in the right heel. 
There was no history of trauma. 


had increased gradually during the previous two years. 
At the time of examination the patient was unable to bear weight upon the heel because 
of pain. The general physical examination and laboratory tests gave normal findings. 
Local examination revealed considerable atrophy of the muscles of the right leg and 
foot. The right heel was definitely enlarged and flattened. The os calcis was firm in 
The subastragaloid joint showed 


consistency and the surface was somewhat nodular. 
limitation of motion with palpable and audible crepitation when the foot was moved. 
Roentgenograms showed expansion of the os calcis in all directions, particularly lat- 
The cortex of the bone was apparently intact. 


erally (Figs. 1 and 2). The surface 

















Fig. 1 


Roentgenogram showing complete involvement of the os calecis by giant-cell 
tumor. Weight-bearing has caused compression of the mid-portion of the tumor. 
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Roentgenogram showing lateral expansion of the os ealcis. 





Fig. 2 


The cortex of the 


bone is apparently intact in all portions. 


articulating with the astragalus appeared irregular and slightly absorbed 


Numerous 


cystic spaces with intervening areas of condensation were seen inside the expanded bone 


The diagnosis of benign cystic tumor of the os calecis was made. 


Treatment. 
were thought to be contra- 
indicated. It was con- 
sidered that, even though 
such treatment brought 
about complete destruc- 
tion of the tumor, the 
patient would still be left 
with a rough and painful 
subastragaloid articula- 
tion. Amputation through 
the leg also was consid- 
ered, because of the seri- 
ous deformity and dis- 
ability of the foot which 
usually follows complete 
removal of this bone. — In 
the hope of overcoming 
the sequelae of complete 
resection, the following 
plan of procedure was 
adopted: 

(1). The entire cal- 
caneus was removed 
througha wide U-shaped 
incision (Fig.3). (Frozen 
sections showed typical 
giant-cell tumor.) 


Because of the extent of bony involvement, radiation and curettage 











lia. 3 


A sagittal section of the resected specimen showing 
many cystic spaces. This illustrates the typical picture 
of giant-cell tumor,—an expanding cystic growth with 
marked destruction of bone. 
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(2). The tendo achillis was lengthened and its lower end was fastened to the 
postero-inferior part of the astragalus through drill holes in this bone. It was hoped 


that by this means the calf muscles might still be of use even though placed at a great 
mechanical disadvantage. 

(3). The foot was held in forty-five degrees’ plantar flexion during the tenode- 
sis and, following closure of the wound, a long leg cast was applied with the ankle 
in the same position. 

Sections through the soft tissue showed a tumor consist- 


Microscopic Examination. 
A few areas were hyalinized, 


ing of spindle cells and many giant cells (Fig. 4). 




















Fic. 4 


Photomicrograph showing a characteristic section of tumor tissue. ( 300) 


Numerous giant cells may be seen in a stroma of spindle cells. 
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while others were rather vascular. Mitosis was not ob- 
served. Sections through bone showed bone trabeculae 
with tumor tissue attached to them. Some cysts were 
present and contained blood. The walls of these cysts 
were formed mostly by tumor tissue. There were places 
showing osteoid tissue and newly formed bone trabeculae. 
Diagnosis: Giant-cell tumor with cyst formation. 

Upon removing the cast two months later, it was 
noted that the Achilles tendon was strongly active in its 
new position. During the next month a removable splint 
in forty-five degrees’ plantar flexion was used and the 
patient received daily treatments of baking and massage. 
At the end of this time a shoe was fitted with an inside 
elevation of the heel (three-fourths inch) and a light steel 
spring brace which supported the ankle in about fifteen 
degrees’ plantar flexion. The spring gave an elastic 
resistance against dorsiflexion of the ankle (Fig. 5). 
Its action combined with the weak pull of the calf muscles 
prevented a severe calcaneal limp and the patient walked 
without pain. 
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Fig. 5 


Illustration of shoe fitted 
with a spring steel brace 
A). Note the elevation 
B) inside the shoe. 


Concerning the prognosis for the function of this foot, it is believed 


that if a caleaneal deformity develops at a later 


date, correction may be 


accomplished by posterior transplantation of the peroneus longus and tibi- 
alis anticus tendons. In the event that this should fail, permanent sta- 
bility could be obtained by arthrodesis of the ankle and mid-tarsal joints. 


1. Moore, J. R.: Tumors of the Os Calcis. Radiology, 


XVI, 232, Feb. 1931. 
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GIANT-CELL TUMOR (SARCOMA?) OF THE ASTRAGALUS 


BY ARTHUR J. DAVIDSON, M.D., AND ARTHUR D. KURTZ, M.D., 
PHILADELPHIA, PENNSYLVANIA 


From the Orthopaedic Department of Jefferson Hospital 


Giant-cell tumor of the astragalus is a rather rare and unusual condi- 
tion. This is attested by a search of the literature which shows that in the 
past thirty-six years three cases have been reported; these were by White’, 
Cazzamali’?, Michel’. Two additional cases are reported from the material 
in the Registry of Bone Sarcoma prior to 1925 by Simmons‘. The case 
here reported presented some rather unusual features which, combined 
with the rarity of the disease, makes the case of more than ordinary 
interest. 


W.K., white, male, thirty years of age, auto mechanic, was first seen at the Ortho- 
paedic Dispensary of the Jefferson Hospital, April 2, 1931, complaining of a painful and 
disabling condition of the left ankle, which had been present since a fall from a mechanical 
conveyer, July 18, 1930. He was taken to a hospital where, after x-ray examination, he 
was told that he did not have a fracture and was treated for a “traumatic ankle” from 
the date of the accident until April 1, 1931. There had been no relief; instead the 
condition had gradually become worse under the treatment. 

Upon admission he did not have any cast or dressing upon the part; he used two 
crutches, carrying the left foot off the ground. Discoloration, skin dimpling, and skin 
fixation were absent. There was a “ bracelet’’ type of swelling more prominent on the 
The point of maximum tenderness was on the medial aspect of the os 
There was motion of but a few degrees with no lateral 
The foot was held in a valgus position. Weight- 


medial aspect. 
calcis just below the malleolus. 
motion in the astragalocalcaneal joint. 
bearing was impossible, due to the pain on the inner side of the os calcis and through the 
ankle. A clinical diagnosis of fracture of the os calcis was made. 

X-ray examination showed a crush fracture of the posterior third of the astragalus, 
the astragalocalcaneal joint being obliterated in this area. Laboratory tests made upon 
admission to the hospital showed nothing unusual, although no test was made for Bence- 
Jones bodies then, or while the patient was in the hospital, as the tissue report was not 
received until after his discharge. 

Operation, April 9, 1931. Astragalectomy hy the lateral incision. When the as- 
tragalus was exposed the radiographic diagnosis was confirmed. When traction was 
made upon the head of the astragalus to dislocate it outward, the entire bone collapsed 
into a number of fragments. Extreme thinning of the shell of the bone was observed, the 
internal structure being replaced by soft hemorrhagic tissue, with lighter areas of ap- 
parent granulation tissue in it. Then, and only then, was tumor formation suspected. 
The fragments were carefully preserved and sent to the laboratory. Careful search was 
The wound was 


made in the surrounding tissues for pathology and none was found. 
Postoperative 


closed without drainage, and the part placed in a plaster-of-Paris cast. 
recovery was uneventful. The patient was discharged from the hospital in ten days. 
Five weeks later the cast was removed and he was referred to the x-ray department for 


treatment, which was given for a period of one month. He has reported for observation 
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monthly since that time. There is no evidence of recurrence either clinically or by 
roentgenogram. His general health has improved and he has been doing some light work 
at times, although he has considerable functional disability. 

Laboratory Report by Dr. Baxter L. Crawford. Specimen consists of several pieces of 
irregularly shaped bony tissue; the largest piece, which represents the astragalus, 
measures five centimeters in its greatest dimension and is irregular in shape, the outer 
portion being composed of a mere shell of bone and the central portion being composed 
of a soft, red, hemorrhagic, friable tissue. The external surface is somewhat irregular and 
contains several articular surfaces. The bone is eroded in places. The other frag- 
ments are composed of bony tissue and soft, red, hemorrhagic, friable tissue. 

Histology. Examination of the sections of the soft central portion of the tissue 
reveals that it is composed of cellular connective tissue in which there are innumerable 
giant cells and a fairly small amount of cellular stroma with numerous small blood 
vessels. The multinucleated cells vary greatly as to size and the number of nuclei 
present. In other small areas the vessels are larger and there is more connective tissue 
present, with fewer giant cells, and the cells are more of the spindle type, with larger 
irregularly shaped nuclei, many of which are undergoing mitosis. Sections of the 
periphery, including the bony shell, reveal a very small amount of bony tissue and 
cartilage present. There is evident bone destruction, but no evidence of bone formation 
is observed in any part of the tumor. 

For the most part, the histological structure of the lesion in the bone is that of a 
typical, benign, giant-cell tumor, but in small areas there is more connective tissue pres- 
ent and fewer giant cells and many mitotic figures. It has many characteristics of a 
malignant lesion and tor this reason it should not be considered as entirely benign. 

Diagnosis. Giant-cell tumor of the astragalus, probably undergoing malignant 


change. 


SUMMARY 


A report is presented of a case of traumatism of the left foot and ankle, 
resulting in what was apparently a crush fracture of the astragalus but 
which proved at operation to be a giant-cell tumor, possibly undergoing 
malignant change. 
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A CASE OF MULTIPLE SPONTANEOUS FRACTURES OF 
UNKNOWN ORIGIN* 


BY EMANUEL B. KAPLAN, M.D., NEW YORK, N. Y. 


Hospital for Joint Diseases 


Multiple spontaneous fractures are observed not infrequently in chil- 
dren; they are also seen in adults, although less often. This case presents 
certain peculiarities. 


The patient, a white female, about thirty-five years old, born in Norway, was ad- 
mitted to the Hospital for Joint Diseases, in September 1930, with complaints of weak- 
ness in the extremities and fractures of the fingers of the hands. The fractures occurred 
in the course of her usual work of manicuring. Two and a half years previous to admis- 
sion, while turning over a mattress, she sustained a fracture of the distal third of the 
right ulna. She was treated at the dispensary of the hospital. Four months later she 
returned with a fracture of the distal third of her left ulna. The roentgenogram re- 
vealed excess callus on the right side and recent transverse fracture of the left ulna. 
Her blood showed an eosinophilia of seventeen per cent.; the blood and spinal fluid 
Wassermann examinations were negative. She was under observation for a short time 
and showed on repeated examinations an eosinophilia varying between eight and thirteen 
per cent. 

The patient seemed to be well for a short period of time until about six months before 
her admission to the hospital. Within these six months she fractured on different occa- 
sions the second and third metacarpals of the right hand and the proximal phalanx of the 
left hand. She did not suffer much pain, although she was much distressed by the in- 
ability to use her hands. 

The family history was normal; no hereditary fractures were known. The patient 
had been married sixteen years. In 1915 she delivered a dead baby at seven months and 
was never pregnant again. In 1921 she had a cholecystectomy, appendectomy, and 
salpingectomy. 

Nine years before, while in the West Indies, she was stricken with some tropical 
fever which lasted six weeks with severe daily chills and temperature reaching at times 
105 degrees. A local physician diagnosed it as dengue fever, but she received no treat- 
ment. Since then she has suffered a general fatigue and occasional chills and fever, fre- 
quent vomiting, and occasional pain in the right upper quadrant. 

The patient was thin, rather emaciated, showing a peculiarly mottled skin and 
a marked exophthalmos; the lungs and heart were normal; there was no palpable 
intra-abdominal pathology; no neuromuscular changes were noticed. The right hand 
showed an angular palmar deformity of the second and third metacarpals due to mal- 
united fractures; the left hand presented a united fracture of the proximal phalanx of 
the second finger. The right and left feet showed a plantar angular deformity involving 
the shafts of all the metatarsals. 


*The patient was studied on the Orthopaedic Service of Dr. Harry Finkelstein and 
presented before the Clinical Society of the Hospital for Joint Diseases on October 7, 
1930. 
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The laboratory findings were: 
Urine—normal. 
Feces—no ova nor parasites on repeated examinations. 
Blood: 
Smears showed no malarial plasmodia nor other blood parasites. 
Hemoglobin—S0 per cent. 
White blood count—6,800. 
Red blood count—4,480,000. 
Neutrophils—62 per cent. 
Lymphocytes—34 per cent. 
Eosinophils—4 per cent. 
Wassermann—negative. 
Spinal fluid Wassermann—negative. 
Serum calcium—normal. 
Complement-fixation test for gonococci—negative. 
Quantitative tuberculin test—negative. 
Metabolism rate—normal. 

A roentgenographic study of the various parts of the skeleton made by Dr. Pome- 
ranz showed the following: mild scoliosis of the dorsal spine with no destructive or pro- 
ductive process in any of the vertebrae; no changes in the ribs; moderate thinning of the 
bones of the vault of the skull with no erosions; fontanelles closed. The pelvis revealed 
normally formed bones of normal structure. Both feet showed complete fractures of 
the shafts of all the metatarsals with excess and irrregular new bone formation; a plantar 
angular deformity was present, also old fractures of the proximal phalanges of the second 
and fourth toes with partial absorption of the fragments. There were old fractures of 
the right tibia and left fibula. The right hand revealed united fractures of the second 
and third metacarpals and the left a united fracture of the proximal phalanx of the 
second finger with excess and irregular new bone production. Old united fractures of 
the ulnae in the distal thirds with excess bone were evident. The proximal phalanges 
showed cortical thinning and some medullary expansion. ‘The shafts of the humeri were 
negative. The lower extremities revealed a peculiar moth-eaten erosion of the anterior 
surfaces of the shafts of the tibiae, not present in the upper extremities. 


The information obtained from the history and examination of the 
patient, the presence of several fractures which were never suspected by 
the patient, and the peculiar x-ray picture of the skeleton reveal rather an 
unusual condition; the differential diagnosis presents difficulties. 

Idiopathic fragilitas ossium, osteomalacia, Schulze’s marble-bones 
disease, osteoporosis, rickets, and neurotrophic, parasitic, and neoplasmatic 
pathology could be considered. 

However, the history, as well as the late appearance and peculiar 
localization of the fractures speak against fragilitas ossium. The normal 
condition of the spine and pelvis, the occurrence of fractures long after 
pregnancy, and the x-ray findings make osteomalacia improbable. Schulze’s 
disease presents an entirely different roentgenogram. Repeated labo- 
ratory and clinical examinations did not disclose the presence of any 
chronic or parasitic infection; no signs of multiple neoplasmata nor of 
a neurotrophic disease were found. 
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RUPTURE OF THE BICEPS TENDON 
BY H. D. SONNENSCHEIN, M.D., NEW YORK, N. Y. 


Rupture of the long head of the biceps is a rather common injury. 
Many times it is productive of no special symptoms and is found acci- 
dently on general examination of the patient. Ruptures of the short head 


are rarely seen. Tearing off of the tendon where it inserts into the radius 


at the elbow joint is unusual. 

In the British Medical Journal for April 11, 1931 (I, 611), Platt reports 
one case. The similarity in symptoms, findings, and method of repair 
prompts me to add the following case to the literature. 

A. D., male, truck driver by occupation, aged twenty-nine, was admitted to the 
Hospital for Joint Diseases on September 21, 1931, service of Dr. Leo Mayer. 

Family and past history irrelevant. 

Present illness: On the evening of September 18, 1931, while the patient was lifting 
up on the crank-handle of a truck, he felt two sudden snapping sensations in the right 
cubital region of the arm, accompanied by a twinge of pain. He was unable to flex the 
elbow or to supinate the forearm without pain. He lost power in the arm and had diffi- 
culty in supporting the flexed forearm. He noticed also that it was difficult to “make 
a muscle”’ on the right side. 


Physical examination: White, young adult male, not acutely ill. He still com- 


plained of pain. 

Extremities: Both lower and left upper negative. Right upper extremity: A fullness 
about the lower aspect of the right arm with a smoothing out of the normal biceps 
The elbow angulated at 140 degrees, the wrist held in mid-pronation. An 
Flexion at the elbow was painful but could be 
There was 


contour. 
attempt at full pronation was painful. 
The biceps was felt to contract when the forearm was flexed. 
The bicipital tendon could be felt, 
The mid-portion of the 


performed. 
a marked tenderness over the right cubital fossa. 
though in contraction it was not as tense as the left biceps. 
Measurements were as follows: 

1134 inches Left arm 10° inches 
Left forearm 1114 inches 


muscle was not tender. 
Right arm 
Right forearm 117% inches 
Flexion of the right forearm against resistance was about eighty per cent. of the strength 
of the left. There was tenderness over the lower half of the biceps muscle. There was 
an apparent defect in the continuity of the biceps at a level of about one inch above the 
elbow joint. Some fibers of the tendon were felt. 
Procedure: Exploration and suture. 
Diagnosis: Ruptured biceps tendon—right. 
Operative note—Dr. Sonnenschein—September 23, 1931: A four-inch incision was 
made to the front of the elbow joint above and below the flexion line, going through the 
The torn end of the biceps tendon was lying free in the 


skin and subcutaneous tissue. 
By careful 


wound. This was completely severed from its attachment to the radius. 
dissection the point of insertion on the radius was discovered and a large drill hole placed 
through this portion of the radius. A trap door was lifted up, the tendon placed in it 
and fastened around. The wound was closed. The arm was put up in acute flexion. 
That which on palpation was believed to be the tendon was found to be the partially 


torn bicipital fascia. There were no tendon fibers attached to the tubercle of insertion 


at the radius. 

The dressings were removed at the end of eighteen days. 
healed by primary union. The patient returned to work at the end of six weeks. When 
seen in the out-patient department two months after the operation he had made a com- 


The operative wound 


plete recovery. 
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RESTORATION OF BONY DENSITY AND CONTOUR FOLLOW- 
ING EXTREME ATROPHY AND COLLAPSE OF THE FIFTH 
AND SIXTH CERVICAL VERTEBRAE 


BY SETH SELIG, M.D. AND BENJAMIN ELIASOPH, M.D., NEW YORK, N.Y. 


The operative fusion of tuberculous spines has become one of the widely 
used orthopaedic procedures. However, there are many bone surgeons in 
this country and Europe who believe that fusion of the posterior halves of 
the vertebrae delays healing of a tuberculous osteomyelitis of the bodies of 
the vertebrae by preventing the jamming together of the diseased bodies. 
They argue that Nature’s method of healing the disease is to bring about a 
jamming together of the affected bodies with subsequent synostosis of the 
bodies and true healing. 

The following case is unusual because of the comp!ete restoration of 
bony contour in two vertebrae that had been partially destroyed by an 
osteomyelitie process. 

Mrs. T. J., aged fifty-one, married, mother of one child, was referred to me February 
14, 1929, because of pain in the neck. The present illness began two weeks previously 
with malaise and generalized pain in the shoulders and neck. The temperature was 
never more than a degree above normal and a diagnosis of grippe was made and the 
patient advised to remain in bed. In a few days all the vague generalized pains had dis- 
appeared except the neck pain. This had become quite severe, localized, and interfered 


with her sleep. 





lia. 1 


Roentgenogram taken before reduction. Shows collapse of the fifth and sixth 
cervical vertebrae. Bony debris can be seen a quarter of an inch anterior to the 
collapsed bodies. (February 22, 1929.) 
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X-rav taken after reduction and im- 
mobilization in plaster for ten weeks. 
Complete restoration of bony contour of 
the bodies and alignment of the cervical 
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X-ray taken six months after the onset 
of the illness. The only change since the 
previous plate is the increase of calcium 
deposition in the involved vertebrae. (Au- 
gust 22, 1929. 








spine. Disc between the fifth and sixth 
cervical vertebrae has been destroyed, 
with consequent. bony ankylosis between 
the involved vertebrae. (May 5, 1929.) 


Past history: Measles when a child; hysterectomy for benign fibroids eleven years 
previously. Except for an occasional mild attack of nasopharyngitis, her health had 
been excellent until the onset of her present illness. 

The physical examination was negative except for the local condition. The neck 
was rigid and flexed. There was resistance to all motions of the cervical spine, but espe- 
cially to extension. Lateral motion was almost gone, and rotation of the head was 
painful but could be performed slowly. There was tenderness over the spinous processes 
of the fifth and sixth cervical vertebrae. A tentative diagnosis of acute cervical arthritis 
was made and diathermy treatment instituted. The patient’s condition rapidly grew 
worse, the flexion of the cervical spine became marked, and an x-ray was taken. The 
lateral view (Vig. 1) showed a destruction of the fifth and sixth cervical vertebrae with 
resultant kyphotie deformity. The intervertebral disc between the fifth and sixth cervi- 
cal vertebrae had been destroyed. On the film some bony debris could be seen about a 
quarter of an inch anterior to the fifth cervical vertebra. 

The diagnostic possibilities that suggested themselves were: tuberculosis; neoplasm, 
either primary or metastatic; tertiary syphilis; or osteomyelitis. Against the diagnosis 
of tuberculosis was the rapid progress of the disease (one month). In favor of it were 
the destruction of the dise and the debris visible anterior to the vertebrae. Against 
metastatic neoplasm were the absence of any primary growth after careful examination, 
and the destruction of the disc, and the fact that two adjacent vertebrae were involved. 
A primary neoplasm could not be ruled out. Against syphilis were the absence of any 
physical signs of lues, and a negative Wassermann blood reaction. The rapid onset and 
progress of the destruction could be explained by an osteomyelitis of the cervical verte- 
brae. Examination through the pharynx was negative. 
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Even if a positive diagnosis could not be made, the indications for treatment ap- 


peared clear. The patient was in constant agony and the head was now sunk forward on 


the chest. 
kyphos, with the patient sitting in a chair, was unsuccessful. 
made with the patient lying on her back, crosswise in bed, with the head and neck extend- 
The patient had been ren- 


Any attempt at extension was resisted. An initial attempt to reduce the 
A second attempt was 


ing over the side of the bed and supported by an assistant. 
dered moderately analgesic by means of five grains of medinal every three hours for three 
doses and one-quarter of a grain of morphin by hypodermic injection immediately before 
the manipulation was begun. Slowly gravity was permitted to hyperextend the cervical 
spine, the process consuming ten minutes. With the head held in this position a plaster 
double shoulder and head spica was applied. When the plaster had hardened and the 
patient was lifted to a sitting position, the face was turned to the ceiling. The relief of 
the neck pain was almost immediate. The nerve root pains down the arms and over the 
shoulders (fifth, sixth, and seventh cervical nerves 
The patient’s appetite and general condition began to improve 


persisted for some days, but then 
disappeared. The 
relief of pain was of some diagnostic value; pain due to a neoplasm, either primary or 
secondary, is rarely relieved by immobilization in plaster. 

The plaster was permitted to stay on for ten weeks and then was bivalved and an 
x-ray taken. The film (Fig. 2) showed that the alignment of the cervical vertebrae had 
been completely regained, and that the bony contours of the fifth and sixth cervical 
vertebrae had also been restored. The dise had been destroyed and bony fusion had 
taken place between the diseased vertebrae. Movements of the neck were free and pain- 
less in all directions. No local tenderness could be elicited over the cervical spine 

Two and a half years have elapsed since the onset of the disease without any further 
symptoms or signs of any recurrence. Subsequent x-rays (lig. 3) show no change other 
than increased calcification of the involved vertebrae. 


The most likely diagnosis, in view of the rapid onset and rapid and com- 
plete healing, is a non-suppurative osteitis or osteomyelitis of the fifth and 
sixth cervical vertebrae, which healed with restitution to integrity after 
reduction was performed and weight-bearing was removed. 
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This illustration of an unusually extreme callus has been sent to The 
Journal by Dr. C. F. Eikenbary of Seattle, and represents the end result of 
a fracture of the leg of a pheasant, which occurred some years previously. 
This x-ray is interesting, demonstrating a very extensive and very firm 
vallus thrown about the area of overlapping and displacement. It shows 
that nature has an efficient but not necessarily cosmetic repair process. 
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THE CONSERVATIVE TREATMENT OF INCOMPLETE  DIS- 
LOCATION OF THE ACROMIOCLAVICULAR JOINT* 


BY AARON H. TRYNIN, M.D., BROOKLYN, N. Y. 


Dislocation of the acromial end of the clavicle is not an infrequent 
injury. Treatment should be begun at once with complete and prolonged 
retention of the bones constituting the joint. The conservative method of 
treatment of incomplete dislocations has not been satisfactory. It is the 
opinion of most surgeons that open operation must be employed to obtain a 
good functional or cosmetic result. It is the purpose of this paper to 
present an apparatus which satisfies all the requirements in treating this 
condition conservatively. 

The object of the treatment is to overcome the weight of the arm which 
draws the acromion downward and inward and away from the clavicle and 
to counteract the reflex contraction of the trapezius which draws the 
clavicle upward. The acromion must be foreed upward and outward and 
the end of the clavicle pressed in the opposite direction. Even with 
inadequate reduction . niin einai 
the function may not be 
disturbed but a consid- 
erable cosmetic disfig- 
urement results. Many 
methods have been de- 
scribed and used to 
meet these conditions; 
reference is made to 
some of these in the 
bibliography. 

To treat this con- 
dition satisfactorily an 
apparatus should be em- 
ployed which will ele- 
vate the acromion, de- | 
press the clavicle, and at | 
the same time permit 
freedom to the motions 
of the shoulder and el- 
bow joints. The advan- == 
tages to the patient in Fig. 1 
having free use of his The Bohler clavicular splint. 





*From the Service of Dr. 8S. Kleinberg, Hospital for Joint Diseases, New York 
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Fig. 2 Fig. 3 


The splint applied with sufficient pad- Posterior view. 
ding to protect the skin. 


extremity while the reduction is being maintained are quite evident. Bohler! 
has been using a special splint for treating fractures of the clavicle which the 
writer has used successfully in three cases of incomplete dislocation of the 
acromioclavicular joint. It satisfies all the requirements for the proper 
management of this condition (Fig. 1). 

The splint consists of a board (a) thirty centimeters long, fifteen 
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Fig. 4 


Incomplete dislocation of the right acromioclavicular joint with elevation of the 
clavicle and widening of the joint space. 
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Fic. 5 


Same case after reduction and application of the splint 





lia. 6 


Fight weeks after injury—two weeks after removal of the splint. Reduction 
maintained. 


centimeters wide, and five centimeters thick; the part fitting into the axilla 
is smoothed into a Gothie arch in order to fit the concavity of the axilla. 
Two malleable iron ribbons (6 and c), fifty by four by four-tenths centi- 
meters, with two short belts made of webbing, are fastened to the main part 
of the splint and are used to fasten the splint tothe trunk. A third webbing 
(d), attached to the splint, is fastened over the normal shoulder and is used 
to raise the injured shoulder. A fourth belt (e) with a buckle is introduced 
under the lower iron ribbon and is used to press the clavicle down. All 
parts are well padded and under the webbing used to exert pressure upon 
the clavicle a felt pad is placed. After a local injection of about five cubic 
centimeters of two per cent. novocain, the dislocation is reduced and the 
splint applied. 
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Bohler points out several advantages of his splint in the treatment of 
fractured clavicles which apply equally well to the treatment of this con- 
dition. The patient is extremely comfortable if the splint is properly 
applied (Figs. 2 and 3). The shoulder joint, elbow, and fingers are free. 
The patient can immediately make use of his hand in all light occupations 
without displacing the alignment of the clavicle and acromion. Atrophy of 
the muscles and stiffness of the joints are avoided. If there is pressure in 
the axilla against the blood vessels and nerves, and the patient feels a tin- 
gling sensation in his fingers, he need only raise his arm and at once release the 
pressure. Béhler does not mention the use of this apparatus in the treat- 
ment of acromioclavicular dislocations. 

The following x-rays are illustrative of a typical case treated by this 
method. The reduction obtained immediately after application of the 
splint (Fig. 5) was maintained eight weeks after the injury,—two weeks 
after removal of the splint (Fig. 6). At that time all motions about the 
shoulder were free and painless. The patient had free use of his extremity 
during the period of treatment. 


COMMENT 


1. The conservative treatment of incomplete dislocation of the 
acromioclavicular joint has not been satisfactory. 

2. Many surgeons advocate open operation in all cases of incomplete 
dislocation because of the poor results obtained. 

3. An apparatus should satisfy three requirements,—traction down- 
ward on the clavicle, pressure upward on the acromion, and freedom of 
motion of the extremity. 

4. Bohler’s clavicular splint used in the treatment of fractures of the 
clavicle has been adapted for the treatment of incomplete dislocation of the 
acromioclavicular joint with successful results. 
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SPECIAL SAW AND RETRACTOR FOR PLASTIC OPERATIONS 
ON THE FEMUR 


BY G. KENNETH COONSE, A.B., M.D., COLUMBIA, MISSOURI 


Department of Orthopaedic Surgery, University of Missouri 


The relationship of the various structures about the femur renders it 
practically inaccessible to motor-driven rotary saws of the Albee type. 
The ordinary methods of osteotomy require multiple drill holes and the use 
of thin osteotomes. This often results in splintering of the bone. Con- 
siderable operative shock is often associated with this procedure and there 
is always an increased likelihood of fat embolism. ‘To minimize these risks 
and simplify Z osteotomy of the femur, a special saw and retractor have 
been devised and used with uniformly good results on the Orthopaedic 
Service of the University Hospitals (See Figure 1). 

The saw blades are made from specially tempered steel of the type or- 
dinarily used in a metal hack saw. The blade tapers from its proximal end 
distally, after the fashion of a carpenter’s key-hole saw. The width at the 
distal end is slightly less than one-eighth of an inch and the width at the 
proximal, or handle, end is just under one-half inch. A small metal bead at 
the tip of the saw protects the tissues when it is introduced through the 
drill hole, and to a certain extent while it is being used. It is only necessary 
to drill two holes in the shaft of the bone as far apart as is indicated in the 











Fic. 1 


Showing saw with interchangeable blade and retractor. 
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Fig. 2 


Illustration shows the application of the instruments in Z osteotomy of the femur. 


particular case at hand. The saw is introduced through the drill hole and a 
cut made in the long axis of the bone until the distal drill hole is reached 
(See Figure 2). The blade is then turned upward at a right angle and the 
bone sawed through. The saw is next reinserted at the opposite end and a 
cut made downward to complete the osteotomy. The metal bead prevents 
it from being drawn out at each stroke. 

A new type retractor has been developed for use with the saw (See 
Figure 1). This retractor is introduced over the lateral surface of the femur 
and serves to displace the vessels, nerves, and muscle tissue medially. In 
this way sufficient space may be obtained for efficient action of the saw. 
The metal tip comes in contact with the retractor during each stroke, thus 
preventing possible harm to the important structures. The retractor is 
moved along synchronously with the saw. 

These two simple instruments have greatly reduced the difficulty of Z 
osteotomy of the femur in our hands, and we report them that they may be 
made available to others doing plastic work with bone. 
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BONE SKIDS 


BY R. M. YERGASON, M.D., F.A.C.S., HARTFORD, CONNECTICUT 


Fracture of a shaft of a long bone requiring open operation has some- 
times proved very difficult to reduce, especially in short, stout patients. 
Not only is it hard to reduce the overriding and bring the fragments end to 
end, but, having done this, it is often much more difficult to shift one 
fragment upon the other to make the irregular edges fit together exactly. 

An assistant, holding retractors for visibility only, is of no help in re- 
placing the fragments, which operation requires more than the two hands of 
the surgeon for its accomplishment. 




















Fia. 1 


Two or three of the bone skids, illustrated, can be inserted behind the 
fragments to serve the double purpose of lifting out the bone and holding 
back the muscles. The thin edge of another skid may be introduced be- 
tween the ends of the fragments and then turned so that the bones are 
separated by the width of its blade. The action is the same as that in 
opening a box with a screw-driver, the blade of which is pushed between the 
boards and then turned so that its greater width separates the cover. 

These skids enable gross or small adjustments of the fragments to be 
made with surprising ease and speed. 

There are four skids, each one milled or notched along the edges so that 
the bone fragments will not slip off when the skid is turned. Two of them 
are straight, quite like screw-drivers, the other two being curved on the 
flat, the better to scoop in the bone when making gross replacements. The 
curved ones have transve" se grooves on the convex sides to prevent slipping, 
but are smooth on the concave surfaces. 
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After the fracture has been perfectly reduced, it may be found to have 
such a tendency to displacement that some form of internal splinting, or 
other device, becomes necessary to maintain reduction. With fractures 
that are transverse, the use of the “‘staple”’ of Dr. W. B. Carrell', an inven- 
tion which deserves the highest praise, is certainly the method of choice. 
To install it, a small hole is drilled in each fragment and the staple pounded 
in. This tends to displace the fragments, as would undue pressure from a 
drill or secrew-driver in using a Lane plate. 

To prevent displacement of this kind was made the fifth instrument in 
the illustration, which is simply a smooth scoop, one and a quarter inches 
wide. This is slipped behind the fracture and is held firmly against the 
bone as a sort of anvil upon which to work. 

By the use of these skids and Dr. Carrell’s staple, the writer recently 
accomplished an open reduction of the upper third of the femur in just forty 
minutes from entering to leaving the operating room (The spica included 
the opposite thigh). 

Perfect reductions are obtained by this method. No second operation 
to remove the staple is necessary. Hence it would seem that the treatment 
of these difficult fractures has been somewhat simplified. 


1. CARRELL, W. B., AND GrrarpD, P. M.: Removable Internal Fixation in Fractures. 
J. Am. Med. Assn., XCVI, 670, Feb. 28, 1931. 
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News Notes 


The Forty-Sixth Annual Meeting of the American Orthopaedic Association 
will be held in Toronto on June 15, 16, 17, and 18. 

On the first day, Wednesday, June 15, a clinical program will be provided by the 
Toronto members of the Association, and in the late afternoon the annual golf tournament 
will take place at the Royal York Golf Club. 

The regular meetings will be held in the Theatre of Hart House at the University of 
Toronto. An excellent scientific program is being arranged, concerning which members 
will receive an announcement some time in April. 


The Spring Meeting of the British Orthopaedic Association will be held in 
Nottingham on April 22 and 23. It has been decided also to hold a one-day meeting in 
London on July 27, the day before the meeting of the British Medical Association. 


The eleventh annual meeting of the International Society for Crippled Children 
will be held at Rochester, New York, April 17 to 20. 


A recent statement from the California Society for Crippled Children tells of 
the forming of a new chapter in Alameda County, making ten chapters in the state. 


Dr. Michael Hoke has been appointed Chief Surgeon to the Georgia Warm Springs 
Foundation, Warm Springs, Georgia. 


Dr. William Barnett Owen of Louisville, Kentucky, announces the association with 
him and Dr. Robert Lee Woodward of Dr. Richard T. Hudson. Their office is at 822 


Heyburn Building. 


Dr. Harald Nilsonne of Stockholm, Sweden, a member of the Advisory Editorial 
Staff of The Journal, has been appointed General Secretary for the Northern Orthopaedic 


Association, succeeding Dr. Bentzon. 


The Milwaukee Orthopaedic Club met on January 13. Dr. John W. Powers was 
elected president for the coming year and Dr. Lemuel Smith, Secretary and Treasurer. 


The second Walter M. Brickner lecture at the Hospital for Joint Diseases in New 
York City was given on February 9. The lecturer was Dr. Albert A. Epstein and his 
subject, Surgery in the Diabetic. 
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The following post-graduate students were successful in the examination for the 
degree of Master of Orthopaedic Surgery (M. Ch. Orth.), held in Liverpool in 
December 1931: 


John Lawler Donelly, M.B., Ch.B. (Liverpool), Liverpool, England. 

Thomas Smith Donovan, M.B., Ch.B. (Birmingham), F.R.C.S., Birmingham, 
England. 

Alexander Robert Hamilton, M.B., Ch.B. (Sydney), Sydney, New South Wales. 

Eric Newton Wardle, M.B., Ch.B. (Liverpool), F.R.C.S., Heswall, Cheshire, 
England. 


Dr. Gésta Sjogren, formerly assistant to Prof. Patrik Haglund of Stockholm, 
Sweden, has been appointed Chief Surgeon of the new orthopaedic institution which has 
been opened at Hiirnosand. This will be the regional orthopaedic hospital for the north 
of Sweden. It includes an out-patient department, a clinic of one hundred beds with 
work-shop for the manufacture of orthopaedic appliances, and training school for various 
trades which accommodates one hundred pupils. 


On March 11 the new Surgical Institute for Children in Chicago was formally 
opened and an interesting clinical program was presented under the direction of Dr. H. 
B. Thomas. This one-hundred bed hospital is affiliated with the College of Medicine of 
the University of Illinois and the Department of Public Welfare. The new Medical 
Laboratory building is completely equipped for research on orthopaedic problems,—such 
as hemophilia, dystrophy, congenital fractures, etc. 


The newly elected officers of the Los Angeles Orthopaedic Society are as follows: 
H. Waldo Spiers, President; Steele F. Stewart, Vice-President; Vernon P. Thompson, 
Secretary and Treasurer. 

The first meeting of the year was held at the Johnson Café on Monday evening, 
March 14. The following program was presented: Dr. John C. Wilson gave a résumé of 
the recent Fracture Conference. Dr. Steele F. Stewart showed some interesting lumbo- 
sacralroentgenograms. Dr. S.S. Mathews demonstrated wire traction in the treatment 
of fractures. 

The Society meets the second Monday in March, May, September, November, and 


January. 


The Chicago Orthopaedic Club met at the Edward Hines Veterans’ Hospital, in 
Maywood, Illinois, on the evening of February 12. An interesting program was pre- 
sented, including papers by the tollowing: 

Metastatic Carcinoma of Bone (Primary Focus in the Prostate). Dr. B. F. Ward. 

Blastomycosis Infection with Skin Ulcerations and Metastatic Bone Involvement. 

Dr. B. F. Ward. 
Discussion by Dr. Charles Parker and Dr. F. A. Chandler. 

Fracture of the Astragalus. Dr. Robert A. Ritter. 

Ununited Fracture of the Forearm. Dr. Robert A. Ritter. 

Discussion by Dr. Philip H. Kreuscher, Dr. Arnold Schimberg, and Dr. Edward 
L. Compere. 
Osteo-Chondritis Dissecans. Dr. Philip H. Kreuscher. 
Discussion by Dr. F. Seidler, Dr. C. N. Pease, Dr. F. G. Murphy, Dr. Sidney 
Sidemon, Dr. E. L. Compere, and Dr. F. A. Chandler. 

The Maggot Treatment of Chronic Osteomyelitis. Dr. S. K. Livingston. 
Discussion by Dr. Leo M. Czaja, Dr. E. L. Compere, Dr. Philip H. Kreuscher, 
and Dr. L. H. Prince. 
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The Twenty-Seventh Congress of the Deutsche Orthopadische Gesellschaft 
is to be held in Mannheim on September 5, 6, and 7, under the presidency of Prof. Adolf 
Stoffel. The first day will be devoted to the consideration of ‘““The Pathophysiology 
and Treatment of Fracture of the Neck of the Femur’’, and the second day to ‘Internal 
Injuries of the Knee Joint’’. Both of these subjects will also be considered with reference 
to industrial surgery. The afternoon of the second day will be given up to a discussion 
of “Plastic Surgery of the Acetabulum’’. The subject for the third day will be ‘‘Mal- 
union of Fractures’’. 


The Twenty-Second Congress of the Italian Orthopaedic Society was held in 
Milan, October 25 to 27, 1931, under the presidency of Prof. Riccardo Galeazzi. In his 
presidential address Prof. Galeazzi paid tribute to the generous financial aid which had 
been given to the University of Milan by the Fascist government and expressed apprecia- 
tion for the additional advantages provided for the cause of science. 

The program of the Congress included two main themes: 

1. Cysts and Pseudocysts of the Long Bones, presented by Prof. Gherardo Forni of 
Bologna. 

Following his address, several other members spoke on related subjects. 

2. The Orthopaedic ‘Treatment of Conditions Resulting from Infantile Paralysis, 
address by Prof. Pietro Palagi, Florence. 

Others also spoke on the same subject, giving their results of various methods of 
treatment. Following the consideration of these two main subjects, various other papers 
were presented: 

Heliotherapy in the Treatment of so called Surgical Tuberculosis, by Prof. A. 
Rollier of Leysin, Switzerland; 
The Etiology of Scoliosis, by Prof. Galeazzi. 

Short papers were presented also by the following: 

Dr. Giovanni Giuliani of Parma, Prof. Luigi de Gaetano of Naples, Prof. Sanzio 
Vachelli of Cortina d’ Ampezzo, Prof. Giuliano Vanghetti of Empoli, Dr. Carlo Marino 
Zuco of Rome, Dr. Enrico Busi of Brescia, Dr. Giofirede Giraudi of Milan, Dr. Giuseppe 
Tancredi of Rome, Prof. Giuseppe Annovazzi of Milan, Dr. Rosario Marziani of Milan, 
Prof. Enrico Ettorre of Milan, Dr. Aldo Vigano’ of Milan, Dr. Edmonde Venezia of 
Rome, Dr. Antonio Mezzari of Valdoltra, Dr. Siro Luigi Carnevali of Milan, Dr. Carlo 
Zangheri of Valdoltra, Dr. Giuseppe Rotolo of Milan, Dr. Ettore Rinaldi of Trieste, Prof. 
Giulio Faldini of Parma. 
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Current Literature 


Les TumMeuRs Des Os. By J. Sabrazés, G. Jeanneney et R. Mathey-Cornat. - Paris, 

Masson et Cie., 1932. 80 frances. 

The subject is presented with the characteristic thoroughness which is found in the 
publications of Masson et Cie. The introductory remarks and preface will be found of 
interest in the brief survey of the present status of this subject, as well as the tracing 
of the development of the knowledge which has been acquired during the recent dec- 
ades. Three of the classifications which have been proposed are presented in this por- 
tion of the book, and the author then gives the grouping which he has proposed, which 
is simple, and which he uses in his work, and which classification is based upon the find- 
ings by clinical observation, pathology, anatomy, and radiology. 

He makes four divisions, treating the benign osseous tumors, giant-cell tumors, 
malignant tumors—both primary and secondary—and a chapter is devoted to the con- 
sideration of the metastatic bone growths. Each of the affections is considered with 
reference to the clinical pathology and the x-ray evidence, as well as the treatment. 
The clinical part of each is treated in detail. With each of the divisions the general 
history, etiology, pathology, and clinical course, with the evidence for diagnosis, are well 
described. In the first portion the benign tumors—osteoma, exostosis, fibroma, lipoma, 
myxoma, angioma—are taken into consideration. In the giant-cell group, the cysts 
and osteitis fibrosa are mainly considered. In the portion devoted to malignant types, 
the divisions are made of Ewing’s sarcoma, angio-endothelioma, multiple endothelioma, 
myeloma, chloromyeloma, and periosteal fibrosarcoma. The portion on the metastatic 
groups is of particular value in view of the importance and difficulty of these manifesta- 
tions. These are considered mainly with reference to their location. The book is fully 
illustrated with excellent reproductions of x-rays of the various bone tumors and has a 
complete bibliography of the literature pertaining to the subject. 


FUNDAMENTALS OF ORTHOPAEDIC SURGERY IN GENERAL MEDICINE AND SurGery. By 
Robert B. Osgood, M.D., F.A.C.S., and Nathaniel Allison, M.D., F.A.C.S. New 
York, The Macmillan Company, 1931. $3.00. 

This title may be a little misleading, for the book actually covers more than the 
fundamentals of the various subjects, giving instead an excellent résumé of the more 
essential elements of each of the affections discussed, including treatment. It gives the 
student the basic knowledge necessary in a school course, from which he can proceed to 
more detailed knowledge in each subject. 

The first three chapters are devoted to the general consideration of the conditions 
with reference to the bones and joints and the pathology, and the remaining chapters 
are devoted to the special and more important subjects. The simple description of the 
process and the result of invasion of bone by bacteria is quite worthy of imitation in 
comparison with the complicated scientific descriptions so often given the student. 

The next chapters are devoted to a consideration of tuberculosis and anterior polio- 
myelitis and to the brief consideration of the essential features which are important to 
the student and the general practitioner, and are suggestive to them in their further 
study. The book contains also a chapter on the relation of orthopaedic surgery to 
industry, which is very well advised because a very large number of cases of accidents 
are of orthopaedic interest. 

Teachers may very well read the preface with profit. It is of particular value, for 
the method which it discusses has had the test of experience, and has been perfected by 


its use over a number of years. 
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LEHRBUCH DER RONTGENDIAGNOSTIK. By H. R. Schinz, W. Baensch, und E. Friedl. 
Leipzig, Georg Thieme, 1932. 220 marks. 
This work consists of two volumes, containing 1623 pages, 2714 illustrations and 
5 photographic plates. It is the third edition and has been completely revised and 
In addition to the above authors it contains contributions by M. Holzmann, 






enlarged. 
A. Hotz, O. Jiingling, E. Liebmann, E. Looser and K. Ulrich. 

The first volume is devoted entirely to a study of the skeleton. The introductory 
chapter is an outline of physical laws and technical principles encountered in roentgenog- 
raphy. Following this is a discussion of the structure of normal bone and its appear- 
ance in the x-ray photograph, together with the enumeration of many pitfalls which 
may be avoided by correct interpretation. There is also a concise description of the 
principal changes seen in bone tissue,—atrophy, osteolysis, necrosis, and sclerosis. 

The chapter on fractures is a general discussion of the bone changes,—process of 
healing, pseudarthrosis, infections, and transplants. Special fractures are not consid- 
ered. The infectious diseases of bone include periostitis and osteomyelitis. Tubercu- 
losis of bones and joints is never diagnosed with certainty until it is proved by demon- 
stration of the bacilli, animal inoculation, or microscopic examination of the tissues. 

Bone tumors are classified and described as benign (solitary bone cysts, benign 
solitary giant-cell tumor, fibroma and myxoma, solitary chondroma, osteochondroma 
and osteoma, and hemangioma) and malignant (osteogenic sarcoma, Ewing’s sarcoma, 
myeloma, extraperiosteal sarcoma, and metastatic extra-osseous tumors). 

Diseases of the joints are listed as traumatic conditions, infectious arthritides, non- 
infectious arthritides or arthroses, neoplastic conditions or arthromata. Joint changes 
are further described as they occur in ankyloses, arthroplasties, and regenerative processes. 

Congenital and acquired deformities and disturbances of growth are presented 
quite fully. One chapter is devoted to a description of diseases of the head, including 
In a special chapter on the spine are mentioned the 





















the skull, sinuses, jaws, and teeth. 
more common forms of congenital anomalies, fractures, and dislocations. 

There are, further, discussions of ventriculography and myelography, aseptic 
necroses of bone, systemic metabolic diseases of bone, and localization of foreign bodies. 

In general, it may be stated that the authors have very successfully fulfilled their 
purpose of producing a textbook of roentgen diagnosis. This work is written in a very 
clear and simple language, sufficiently complete, but entirely free from discussions 
The authors, on the basis of large amounts of ma- 









which are controversial in nature. 
terial, speak with the certainty and authority which are acquired only by a wide experience. 

A very valuable feature is the large number of unusually clear illustrations. Tables 
Quotations from other sources 







and charts are inserted occasionally to help the reader. 
are rare in the text, but references are given freely at the ends of the chapters. 
reports and discussions of clinical features are omitted. The reader is never allowed to 
forget that the first purpose of roentgenography is to discover the characteristics of 
tissues, and that diagnosis of disease is dependent on the observer’s ability to interpret 
the findings on the basis of anatomy and physiology. The volume embodies all the 
desirable qualities of a good reference book and, as the writers intended, should be of 
value “not only to the radiologist, but also to the general practitioner and the specialist’. 

Volume II consists of a description of the roentgenographic aspects of the internal 
organs, including the respiratory, circulatory, gastro-intestinal, and urinary systems. In 
addition, there is a chapter on x-ray study of obstetrical and gynecological conditions. 


Case 

















ATLAS DE RADIOGRAPHIE OssEUSE. SQUELETTE NORMAL. By G. Haret, A. Dariaux, 

et Jean Quénu. Ed. 2. Paris, Masson et Cie., 1932. 186 pages. 200 francs 

In 1927 Masson et Cie published the “Atlas de Radiographie du Systeme Osseux 
Normal” by G. Haret, A. Dariaux, and Jean Quénu, which was announced as the first 
of a series. This was followed in 1931 by two volumes devoted to abnormal conditions: 
“Lésions Traumatiques”’ by the same authors, and ‘ Lésions Non-Traumatiques’’: by 
Etienne Sorrel and Mme. Y. Sorrel-Dejerine. The value of these two volumes was very 
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greatly enhanced by the possible comparison with the normal skeleton shown in the 
first book. The roentgenograms were so taken as to show the positions which experience 
has proved to be the most valuable and practical in the study of these lesions. In this 
way, an estimate of the pathological conditions is most easily made. 

This second edition of the first volume has followed the same general plan of presen- 
Many of the original illustrations are reproduced and a large number of new 
The skeleton of the adult is shown in four sections: upper and lower 
Two illustrations of each position are outlined to indicate 
In this latter 


tation. 
cuts are added. 
extremities, feet and head. 
the special features to be regarded in the study of the various lesions. 
are shown the views of the foetus in ulero at five, six, eight, and nine months, the new- 
born, and the essential portions of the skeleton of a child at the ages of one, three, six, 
eight, ten, and fifteen years. A series of roentgenograms are shown, demonstrating the 
points of ossification and the supernumerary bones. The cuts are uniformly clear and 


large, many occupying a full page. The book is adapted for every surgeon who has to 


deal with the osseous system. 


Ou pEN Mepr¢gptre Kiumprop 0G DENS BEHANDLING. (On Congenital Club-foot and 

its Treatment.) By Dr. A. Monberg. Copenhagen, Gads Forlag, 1931. 

The author submits a brief account of the occurrence, heredity, and etiology of 
club-foot on the basis of current views,—a patho-anatomical survey on the basis of skele- 
tal and clinical material. He gives a detailed account of the different methods of treat- 
ment to which club-foot has been subjected. 

The work is based upon an end-result study of 228 treated cases of congenital club- 
foot from the Orthopaedic Clinic, Copenhagen, Prof. Slomann’s private clinic, in Copen- 
hagen, and the Orthopaedic Clinic, Oslo. The results of the examination of these cases 
have led to the following conclusions :— 

Treatment by forcible correction and plaster is used in young children and may be 


At the end of the first year of life, the daily manipula- 
Tenotomy of the 





commenced as early as possible. 
tions should be terminated by forcible correction under anaesthesia. 
Achilles tendon in correction of the equinus position should be carried out and prolonged 
after-treatment is necessary. Phelps’ operation is condemned. In older recurrent 
cases, resource may be had to osseous operations, the choice being made between astraga- 
lectomy and cuneiform osteotomy. The former should be used when changes are local- 
ized to the astragalus and when subluxation is present; the latter, when the deformity is 
localized to the forepart of the foot. If the patient comes for treatment as late as after 


twenty years of age the author considers amputation the only possible procedure. 


ORTHOPEDICS IN CHILDHOOD. By William L. Sneed. Philadelphia, J. B. Lippincott 


Company, 1931. $5.00. 

A number of textbooks have been written with the object of giving to the practi- 
tioner and to the general surgeon information necessary to enable him to give the first 
simple treatments in the various orthopaedic affections, and the object of such a book is 
always to be commended, for there are probably few specialties in which the various 
affections—particularly in the early stages—need more careful observation and atten- 
tion than those met with in orthopaedic surgery. It is especially essential that men 
without much experience should have directions, if it is not possible for them to have 
training, in the methods of examination and in regard to the special symptoms and signs 
In this book this object has been kept in view; in fact, 


observed in these conditions. 
It is not an attempt to convey to the well informed 


it is clearly so stated in the preface. 
orthopaedic surgeon new methods or new knowledge, and, in avoiding this, the author 
has made a wise decision. The book is clearly written, the directions given are simple, 
and the essentials are very well brought out. The book is excellently illustrated, and 
the author has drawn upon his own experience and resources both for the text and for 


the illustrations. 
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Traité p’ANATOMIE HumaINe. By P. Poirier et A. Charpy. Ed. 4. Paris, Masson 


et Cie., 1931. 130 franes. 

A new edition of Traité d’Anatomie Humaine by Poirier and Charpy, entirely 
revised under the direction of Prof. A. Nicolas, will certainly have a welcome, for it 
has an established position in the medical and scientific world. The work consists of 
Each division of this treatise on human anatomy is issued independently 


five volumes. 
This present volume, which has just ap- 


and can, therefore, be purchased as desired. 
peared as the First Division of Volume I of the fourth edition, includes the consideration 
of general anatomy, the development of bone, the general structure of the skeleton, and 
in this special division the description of the anatomy of the cranium and its parts 
The book is not simply descriptive anatomy, but a study of the subject of anatomy and 
its relation to the sciences, and occupies a unique position by its thoroughness and 
accuracy of detail. 

lifty-three pages are devoted to a consideration of general anatomy, including 
protoplasm, the cell, and the various tissue structures. Eighteen pages are then devoted 
to the development of bone. Both of these parts are edited by J. Verne and form the 
base with which the remainder of the various subjects are intimately connected. The 
main portion of this division of Volume I, by M. Augier, (584 pages with 305 illustra- 
tions) is occupied by the description of the skull with its various bones, their relation 
and articulation, and their development, as well as the variations found in their structure. 
The cranium is studied also as a whole and the variations seen in age, sex, and individuals 
are described. The dimensions of the various parts of the skull, with the methods of 
measurement, are described. 

There is an introduction to this volume by L. Manouvrier. 
excellent and show care, for they were made under the personal supervision of the 


The illustrations are 
authors. 


RONTGENDIAGNOSTIK DER KNOCHEN- UND GELENKERKRANGUNGEN IN TABELLENFORM. 
By Dr. Emmerich Markovits. With a foreword by Prof. Dr. Robert Kienbock. 
Leipzig, Georg Thieme, 1929. 159 pages. 14.40 marks. 

The author has presented in this book the x-ray findings in the diseases of the 
bones and joints, taking each affection in order and considering it in connection with the 
anatomical parts usually involved. This presentation is comprehensive, so that the 
book can be consulted for practically all of the pathological conditions which are found. 
Although a book of this size permits the consideration of only the fundamental and 
most important features to come within its scope, yet this field is very well covered. 
The normal findings are fully given to aid in comparison and to guide in methods of 
Outline drawings are shown, which serve to indicate the special areas 


interpreting. 
The book is illustrated by 254 photographs of x-rays 


which come under observation. 
and outline drawings. 

Courts anD Doctors. By Lloyd Paul Stryker. New York, The Macmillan Company, 
1932. $2.00. 

This book is full of practical information and advice to practising physicians and 
particularly in these days when suits for malpractice against the profession 


surgeons, 
The average practitioner is so engrossed in the discharge of the obliga- 


are so frequent. 
tion to his patients that, with very few exceptions, he pays no attention to the accessories 
and is quite unconscious of the legal danger around him. 

The author of this book was for many years general counsel for the New York 
Medical Society and was requested by that Society to put into book form the results of 
his experience. He presents practical knowledge in regard to the relation of the physi- 
cian to the public and to the law, with which every practising physician and surgeon 
should be familiar. The matter is put in simple and attractive language and should 
be read by members of the profession. 
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By Reynaldo Dos 
Paris, Masson et Cie., 1931. 45 francs. 
This book is in a way unique, for its authors have taken advantage of the methods 
recently developed which they have used to demonstrate the circulation of practically 
With the increasing recognition of the evident importance of the 


ARTERIOGRAPHIE DES MEMBRES ET DE L’AORTE ABDOMINALE. 
Santos, A. C. Lamas, et J. P. Caldas. 


the entire body. 
character of circulation, especially with its derangement in all of the morbid processes, 
and of its influence on the healing of disordered tissue, the information contained on 
In the first portion of this book the author gives credit 


this subject will be appreciated. 
The technique 


to the accomplishments of those who have already worked in the field. 
used is also described. In the first portion are considered pathological conditions of the 
limbs,—including gangrene, ligatures and resection of arteries, aneurysms, osteomyelitis, 
and tumors. The second part is devoted to the study of the aorta,—including the iliac 
vessels, the abdominal viscera, and the pathological conditions of the kidney, spleen, 
and liver. The descriptions are accurate and the illustrations of the roentgenograms 
show clearly the circulation in all the affections described. Because of the scope which 
it covers, the book is of interest to the practitioner as well as to the specialist. 


ORTHOPADISCHE THERAPIE IN DER ALLGEMEINPRAXIS (Orthopaedic Treatment in Gen- 
eral Practice). Angeborene Deformititen (Congenital Deformities). By Hofrat 
Prof. Dr. Hans Spitzy. Leipzig, Georg Thieme, 1931. 7 marks. 

This new booklet on congenital deformities is not a section from one of Prof. Spitzy’s 
previous works, but a thoroughly revised presentation of the subject in terms simple 
enough for a nurse. It is essentially a “‘one-man book’’, however, and not a summary of 
As such it should be more valuable to orthopaedic surgeons than to 
Simple measures for the improvement of minor deformities are 
More complicated orthopaedic pro- 


modern methods. 
general practitioners. 
intended to be carried out by the family doctor. 
cedures are briefly outlined. 

Many of the excellent illustrations are new and are supplied, for the most part, with 
Amusing to an American reader is the presence of a pacifier in almost 


enerous legends. 
The text is brief and easy to read with sufficient descript ive matter 


every infant mouth. 
to supplement the illustrations. 


A Doctor or THE 1870's AND 80’s. By William Allen Pusey. Springfield, Illinois, 

Charles C. Thomas, 1932. $3.00. 

In this little book Dr. Pusey has given a simple and charming sketch of that fine 
type of man, the country practitioner, now not entirely disappearing, but certainly not 
often seen. The life of close human contact, working with limited facilities and under 
different conditions before the days of scientific research, developed in these men a keen- 
ness and accuracy of observation now too seldom seen. As the old-time country doctor 
disappears, we do not like to feel that this type of man is lost. Many times he has been 
transferred to the laboratory and to the purely scientific medical world and a different 
product is taking his place, in whom the human element is just as necessary but more 
difficult to maintain because of the loss of that human contact. 

Dr. Pusey has shown in a simple way and with a breadth of understanding a knowl- 
edge of remarkable men. He has given to his readers the true story of the life of these 
men without resorting to fiction to develop interest. The life of this type of man is 
sufficient in itself. 

L’Ost£oseE PARATHYROIDIENNE ET LES OsTEOPATHIES CHRONIQUES. By J.-A. Liévre. 

Paris, Masson et Cie., 1932. 60 frances. 

Although much has been written of late as to the parathyroid influence in the forma- 
tion of cystic lesions of bone, there is still, in some quarters, hesitation about accepting 


too positive an opinion with reference to this relation. In the course of the development 


col tal 
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of this subject, a somewhat confused classification and terminology has resulted. In 
this work, the author has rearranged the grouping according to a more practical method. 
He has thoroughly studied this subject from the various angles and has reported his 
results in a convincing manner. His initiative proceeded from his experience with two 
operated cases—two personal cases—the results of which gave encouragement. He 
reviews the history of these osseous lesions—from Stein in 1783—and also reviews cases 
of adenomectomies in the literature (eighteen in number), and discusses the relation of 
the parathyroid to the formation of this type of osseous lesion. He also has discussed, 
rather in detail, the relation of osteofibroma to osteomalacia and similar bone affections. 
After establishing his opinion in regard to the relation between this form of lesion and 
the parathyroid, he gives a chapter to the consideration of the objections which have 
been made to this theory and also some of the conditions which do not seem at first 
sight to endorse this opinion. The clinical picture, including the pathology and the 
differential diagnosis between the very slight or similar bone aflections (nine in number), 
is discussed. The author considers that l’ostéose parathyroidienne is a distinct entity 
and has given clearly the reasons for his views. This treatise presents the subject up 


to date. 





UNTERSUCHUNGEN UBER DAS WIRBELGLEITEN. By Prof. Hermann Meyer-Burgdorff, 

Oberarzt der Chirurgischen Univ.-Klinik, Rostock. Leipzig, Georg Thieme, 1931. 

136 pages. 17 marks. 

A very thorough presentation of this spinal condition, based on the study of path- 
ology by anatomical and x-ray investigation, and applied to the clinical observations. 
The various anatomical affections and variations of this region, and the part which they 
play as potential factors, are described and illustrated and are interesting. The clinical 
influence of strains, fractures, and diseases, and their effect on the development of the 
pathological conditions, are given in the discussion of diagnosis. The book is fully 
illustrated (155 in number) by.excellent reproductions of x-rays. A full bibliography 
is appended. The book is recommended for its clear presentation and discussion of the 
different phases of this affection which are of interest to surgeons. 



















SURGERY OF THE CuEstT. By Dr. George F. Straub. Springfield, Illinois, Charles C. 

Thomas, 1932. $10.50. 

In his “Surgery of the Chest’’, Dr. Straub has produced a valuable manual and 
practical guide for workers in this field. The book is notable for its remarkable compact- 
ness and wealth of information, and the abundance of excellent illustrations, many of 
which are sketches or diagrams by the author's hand. 

In the introductory chapters, the author enters at once on the subject of pathological 
physiology which is clearly and concisely stated. The various forms of pneumothorax 
are explained by excellent illustrative diagrams. In considering diagnosis in general 
by physical examination and the use of x-rays, useful points are emphasized and helpful 
hints given. 

A chapter on the preparation of the patient for operation, choice of anaesthetic, 
etc., contains practical points on the position of the patient on the operating table, con- 
duct of anaesthesia and the use of positive pressure apparatus. 

The subjects of thoracotomy and of the various operations on the lungs are well 
discussed, emphasis being on general principles rather than minute details. An inter- 
esting chapter on Injuries of the Thorax contains valuable points in diagnosis and 
treatment. 

In the chapters on Pulmonary Tuberculosis, written in part with the collaboration 
of Dr. H. O. Arnold, the author has produced a particularly valuable piece of work on 
account of its completeness and sanity. Rules for selection of cases for pneumothorax, 
phrenicectomy and thoracoplastic operations, are well expressed. The importance of 
the cooperation of an expert internist, a radiologist and surgeon is emphasized. The 
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author cautions especially against the present day “operative furor’’, and advises 
strongly against partial procedure. In thoracoplasty, while believing a single stage 
procedure is ideal, he admits the necessity often of multistage operations and gives 
rules for deciding on these points. In tubercular cases his choice of anaesthetic is local 
and regional, supplemented, if necessary, by light nitrous oxid and oxygen. 

His discussion of Pleurisy, Empyema (acute and chronic), and of Suppurative 
Diseases of the Lung, expresses the teaching and practice of most experienced surgeons 
of the present day. The discussion of Tumors of the Thorax and Mediastinum is neces- 
sarily brief, but the essentials of diagnosis and guiding principles of treatment are ade- 
quately stated. The same can be said of the chapters on Injuries of the Heart and Peri- 
cardium, Diseases of the Thoracic Esophagus, and Injuries and Herniae ot the Diaphragm. 

The work concludes with a chapter upon the Surgical Treatment of Angina Pectoris 
and Asthma, in which the present-day theories of etiology and methods of treatment are 
He expresses a wise personal conservatism in recommending alcohol block 

Printed 


outlined. 
of the principal nerves concerned before resorting to more serious operations. 
in clear type, and with many colored plates, the book is an attractive addition to surgical 


literature. 


CoNQUERING ARTHRITIS. By H. M. Margolis, M.D. New York, The Macmillan Com- 


pany, 1931. $2.00. 

The author of this book has evidently had a large experience with arthritic patients, 
discouraged patients who have been confused by the various theories published, as 
well as what ‘‘is circulated of the disease through gossip and uncritical writers and 
The book is an honest attempt to clarify for the arthritic patient the present 


quacks”’. 
The author devotes one chapter to the history of arthritic 


knowledge of the arthritides. 
disease, and discusses in considerable detail the various types of chronic arthritis, 
The closing chapters are devoted to 


giving special attention to infectious arthritis. 
The place of ortho- 


the treatment of chronic arthritis by the methods in general use. 
paedic surgery in the treatment of arthritis is briefly mentioned. 
In spite of the evident purpose of the book, it is doubtful if many surgeons would 
consider it wise to recommend it to arthritic patients. Many doctors would not agree 
with the classification as chosen by the author: senescent arthritis, static arthritis, 
metabolic arthritis, and infectious arthritis. Some will also disagree with the statement 
“The diagnosis as well as the treatment can be adequately determined in most instances 
Undoubtedly, the book will appeal to certain patients as a 


by the family physician”’. 
Although the author 


summary of reliable information not easy for the layman to obtain. 
states repeatedly that the book “is not intended as a home guide for self-treatment by 
the patient’’, the title of the book may attract people who intend to use it as such. 


Diz PSEUDARTHROSEN (NEBST WAHRSCHEINLICHEN VORSTADIEN) NACH MEDIALEN 
FRACTUREN DES COLLUM FEMORIS UND DEREN BEHANDLUNG [Pseudarthrosis (and 
Probable Preceding Stages) After Medial Fractures of the Femoral Neck, and their 
Treatment]. By H. Camitz. Acta Chirurgica Scandinavica, Vol. LX VIII, Sup- 
plementum XIX. Stockholm. Kungl. Boktryckeriet. P. A. Norstedt & Sdéner, 
1931. 

In a monograph of little more than one hundred pages of concise German is included 

a comprehensive discussion of anatomy, histology, statics, methods of treatment, and 

results. The management of disabling non-union receives the greatest emphasis. Such 

representative methods of treatment as brace or plaster immobilization, blood injection, 
transposition, suturing with wire, nailing, fixing with screws, bone pegging, and recon- 

struction operations are discussed and found wanting in a large proportion of cases. A 

series of end results from the literature are subjected to a critical survey. Dr. Camitz 

proposes a high subtrochanteric osteotomy as the logical procedure and defends it on 
mechanical and physiological grounds. In his excellent presentation one error should 
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not go unchallenged, however. The late Dr. A. Schanz of Dresden is credited with the 
low subtrochanteric osteotomy, such as he used in neglected congenital dislocations of the 
hip. In his textbook (page 327) Schanz states specifically that a high osteotomy should 
be done in medial fractures of the femoral neck. Camitz would treat all fresh medial 
fractures of the femoral neck as suggested by Whitman with emphasis on a meticulous 
plaster technique. In those which fail to unite in three months (occasionally less) where 
no contra-indication is present, he would perform a high subtrochanteric osteotomy 


immediately. Twelve cases are reported with clear x-ray reproductions. 





The Journal wishes to acknowledge the receipt of the following publications sent 
to the Editorial Department: 

Slovansky Sbornik Ortopedicky. Brno, Czechoslovakia, Vol. VII, No. 1, 1932. 

L’Enseignement Médical en France. Edited by La Presse Médicale. Paris, 
Masson et Cie., 1932. 

Norsk Magasin for Laegevidenskapen. Oslo, Vol. NCII, Nos. 11 and 12, Novem- 
ber and December, 1931; Vol. XCIII, Nos. 1, 2, and 3, January, February, and March, 
1932. 

Annual Report of the Division of Social Hygiene. New York State Department 
of Health. New York, 1931. 

Ortopedia e Traumatologia dell’ Apparato Motore. Rome, Vol. III, Fase. 5 
and 6, October and December, 1931. 





FURTHER OBSERVATIONS ON OstTeEITIS FiBROSA GENERALISATA. KE. Ask-Upmark. 


Acta Chir. Scandinavica, LX VIII, 551, 1931. 
A female, forty-three years old, suffered for thirteen years with a disease which had 
With conservative treatment for the last six years there 


been diagnosed as Paget’s. 
The stature became 


was increased weakness, generalized pain, and bony deformity. 
less from vertebral involvement and the head enlarged. Early thickening and increased 
density of the cortex of the long bones and of the skull were later changed to extreme 
patchy rarefaction and cyst formation with grotesque deformity. ‘The blood calcium 
was fourteen and four-tenths milligrams per 100 cubic centimeters. The diagnosis was 
changed to Recklinghausen’s multiple osteitis fibrosa, and the parathyroids explored. 
Two normal glands and an adenoma were removed. On the fourth day the patient 
became irritable and displayed violent fits of activity. There was no actual tetany, but 
the Chvostek sign became positive. The blood calcium fell to about five milligrams in 
spite of calcium, parathormone, and other therapy, and on the eleventh day the patient 
died. Interesting were the autopsy findings of calcium deposits in the kidneys, and 
complete (too extensive) removal of parathyroid tissue. The literature is discussed. 
Vitamin-rich substances, ultra-violet light, parathormone, thyroid extract, and calcium 
chlorid are valuable therapeutic measures in conjunction with parathyroidectomy 

W. P. Blount, M.D., Milwaukee, Wisconsin. 





On INJURIES TO THE CRUCIAL LIGAMENTS OF THE KNEE-JOINT. Ivar Palmer. Acta 


Chir. Scandinavica, LXIX, 43, 1931. 

A study of the mechanism of crucial ligament injury is followed by the presenta- 
tion of two cases. One was a posterior and one an anterior ligament. The “drawer 
sign’’ (abnormal anteroposterior mobility) was positive posteriorly and anteriorly re- 
spectively. The injured anterior ligament was only partially torn and was successfully 
sutured. The ruptured posterior ligament was treated conservatively with persistence 
of symptoms. The writer suggests a method of surgical repair of the posterior crucial 
which he has worked out on the cadaver.—W. P. Blount, M.D., Milwaukee, Wisconsin. 
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BEITRAG ZUR KENNTNIS DES ALLGEMEINEN VORKOMMENS DES HAMANGIOMS IN DER 

WIRBELSAULE (A Contribution on the General Occurrence of Hemangiomata of 

the Spine). C.Sandahl. Acta Chir. Scandinavica, LXIX, 63, 1931. 

The discovery of an hemangioma of the twelfth thoracic vertebra in a girl of seven- 
teen years prompted the writer to review the literature and tabulate fifteen cases of 
vertebral hemangioma with compression of the cord. Neurologic symptoms occur as 
a result of angulation of spine, enlargement of the neural arch, or development of an 
In none of the tabulated cases was an exact roentgenologic diagnosis 


epidural angioma. 
The vertebral body casts a 


made, although the x-ray appearance is characteristic. 
striped or coarse-meshed shadow with fewer and coarser trabeculae which give it 
Complete replacement of the vertebral body by the tumor 
Reproductions of the writer’s and other x-rays 


a 


sponge-like appearance. 
leads to compression and broadening. 
are included.—W. P. Blount, M.D., Milwaukee, Wisconsin. 
KANN EINE WAHREND DER GEBURT BEI DEM KINDE ENSTANDENE GASEMOLIE DIE 
URSACHE DER ANGEBORENEN, SPASTISCHEN DIPLEGIE ODER LITTLESCHEN IXRANK- 
(Can Gas Embolism in the Child at Birth Be the Cause of Congenital 


HEIT SEIN? 
Langenskiéld. Acta Orthop. Scan- 


Spastic Diplegia or Little’s Disease?) F. 
dinavica, I1, 137, 1931. 

After reviewing the theories of causation of true congenital diplegia 
the writer proposes 


asphyxia, 
trauma, developmental arrest, degeneration, and primary defect 
The clinical similarity between caisson disease and 
Little’s disease suggested the possibility. Gas emboli have been found in the brains 
of men dying of caisson disease. Air in the heart and large vessels has been reported 
at autopsy of the asphyxiated new-born by several writers. Intra-uterine pressure can 
exceed 400 millimeters of mercury during labor pains. It is possible that, with this 
pressure, air accidentally introduced into the cavity could be forced through the placen- 
By passing through Botalli’s duct the gas would soon reach the arterioles of 
Diapedesis of compressed air into the alveolar vessels seems less likely. 
In addition to congenital diplegia, the 


gas embolism as a likely cause. 


tal veins. 
the brain. 
Rabbit experiments were rather unsuccessful. 
writer suggests that congenital nystagmus, athetosis, and deaf mutism may be explained 
on the basis of air embolism at parturition —W. P. Blount, M.D., Milwaukee, Wisconsin. 
Two Cases OF GANGLION IN THE SHEATH OF THE PERONEAL NERVE. ‘Torsten Wadstein. 

Acta Orthop. Scandinavica, U1, 221, 1931. 

In two cases paralysis of the peroneal nerve was associated with cyst-like degenera- 
tion of the nerve sheath. In one case gelatinous fluid was accumulated in one cyst with 
no history of trauma; in the other, there was a preceding injury and the lesions were 
multiple. Surgical removal of the ganglia resulted in almost complete return of function 
in the case of the single lesion and in relief of pain with the multiple.—W. P. Blount, M._D., 


Milwaukee, Wisconsin. 


SIGNIFICANCE OF THE RETENTION Ratio OF CALcIUM: PHOSPHORUS IN INFANTS AND IN 

CHILDREN. G. Stearns. Am. J. Dis. Child., XLII, 749, Oct. 1931. 

In the study of calcium and phosphorous metabolism, the relation of these elements 
is as important as their amount. ‘Their retention indicates the comparative rates of 
growth of soft and bony tissues, since ninety-seven to ninety-eight per cent. of retained 
calcium is utilized in bone formation and phosphorous in bone and soft-tissue formation. 

A retention ratio between 1.5 : 1 and 2 : 1 is considered normal for an infant up to 
Ratios below 1.5 : 1 indicate a more rapid growth of soft tissue than 


one year of age. 
1 are probably indicative that a calcium shortage is being 


of bone, while ratios above 2 : 
corrected. 

For artificially fed infants, a retention of at least forty milligrams of calcium and 
from twenty to twenty-five milligrams of phosphorous per kilogram of body weight per 
day is considered desirable. 

In older children, the ratio is somewhat lower, because of the great increase in 


muscular tissue,—usually about 1:1 or siightly above. All children should retain 
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at least ten milligrams of calcium and of phosphorous per kilogram of body weight per 
day for optimal growth and well-being. —W. Hamsa, M.D., lowa City, lowa. 


MULTIPLE MANIFESTATIONS OF SUBCHONDRAL Necrosis (Osteochondropathia Juvenilis, 
Osteochondritis, Epiphysitis). W.C. Martin, and Hugo Roesler. Am. J. Roent- 
genol., XX VI, 861, Dec. 1931. 

For the last thirty years an increasing number of disease entities affecting the skele- 
ton of young, growing individuals have been described; they follow a benign course and 
tend to heal without treatment. Skiagraphic examinations of these lesions in different 
bones show great similarities; one finds early primary necrosis; later this may be followed 
by pulverization of the trabeculae associated with hemorrhages; sometimes compression 
fractures. 

This paper is very well illustrated with roentgenograms of these conditions in differ- 
ent bones and a summary of one case with a detailed follow-up examination. This case 
presents a multiplicity of lesions limited to the subchondral bone. Etiology is still 
unknown. The author advises palliative measures until the disease becomes stationary. 
—Edward S. Hatch, M.D., New Orleans, Louisiana. 


An UnusvaL MANIFESTATION OF EPIPHYSEAL AND JOINT PATHOLOGY IN A NEw-Born 

Inrant. Milton J.Geyman. Am. J. Roentgenol., XXVI, 868, Dec. 1931. 

A ease is reported in which there was marked abnormal roentgen findings in a child 
aged two months. This baby was sent for examination because of apparent shortness 
of the left lower extremity. The child was of full term and normal delivery. Family 
history negative. Skiagraphic findings consisted of multiple small bony bodies scattered 
about the region of the joints. On the left ankle there was a ragged os calcis and numer- 
ous osseous nuclei, also multiple osseous nuclei in the region of the left knee joint. Most 
probable etiology—chondrodystrophy. The lack of periosteal changes and particularly 
the clean-cut appearance of the diaphyses would appear to rule against even an atypical 
syphilis.—Edward S. Hatch, M.D., New Orleans, Louisiana. 


INCISION FOR EXPOSURE OF THE ELBow Jomnt. W.C. Campbell. Am. J. Surg., XV, 

65, Jan. 1932. 

The difficulty of devising a surgical procedure to fully explore the elbow joint has 
long been recognized and Campbell and Malesworth of England have independently 
worked out the problem by the same method,—a medial incision over the tip of the inter- 
nal condyle and the ulnar nerve retracted, the epicondyle and the attached flexor mus- 
cles chiselled loose and retracted, blunt dissection to the capsule and periosteum of 
the humerus as needed so the joint can be opened outward, exposing the whole joint. 
This incision should prove useful and practical—Cwustis Lee Hall, M.D., Washington, 
D.C. 


New Bone LENGTHENING APPARATUS FOR THE FEMUR. G. K.Coonse. Am. J. Surg.., 

XV, 68, Jan. 1932. 

The author uses the femur by preference instead of the lower leg for bone lengthen- 
ing procedures in this preliminary report. He uses four Steinmann pins, two above 
and two below the osteotomy, and rigid side bars gradually lengthening the leg at the 
rate of one-eighth of an inch daily until the desired length is obtained. The apparatus 
is stated to be so rigid that plaster is not needed and control of the fragments is easy. 
Further reports should prove interesting.—Custis Lee Hall, M.D., Washington, D. C. ; 


INTRA-APTICULAR STABILIZATION FOR RECURRING DISLOCATION OF THE SHOULDER. 

C. M. Gratz and R. P. Robison. Am. J. Surg., XV, 71, Jan. 1932. 

The authors use a strip of fascia lata as an intra-articular suture through the head 
of the humerus to the upper posterior portion of the glenoid and fastened to the glenoid 
The method is claimed to give firm stabilization of the joint, greater suture viability, 
maximum mobility of the shoulder, and natural compensation for correction of the 
deformity. Also discussed are the viability of the autogenous suture and methods of 
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fixation. One case report is included and further case reports would aid in determining 
results for a comparison with other methods, including that of Nicola, which seems to be 
the most satisfactory method to date.—Custis Lee Hall, M.D., Washington, D. C. 

THE OPERATIVE CuRE OF HALLUx VALGUS AND Bunions. Samuel Kleinberg. Am. 

J. Surg., XV, 75, Jan. 1932. 

After a review of the types of current corrective procedures and a discussion of the 
pathological anatomy and the mechanism of production of the deformity, the author 
discusses an operation designed to correct all the elements of the deformity and yet 
maintain function of the foot to the utmost. A double wedge resection at the tarso- 
metatarsal joint is used, with alignment of the first metatarsal shaft parallel with the 
other metatarsals, thus correcting the adduction. The enlargement of the first metatar- 
sal head is removed and filed smooth, and a tongue of bursa and capsule is sutured to 
the inner aspect of the metatarsal bone. Eight cases are mentioned, two in detail. 
The operation is well worked out mechanically and has obvious advantages to recom- 


mend its use in suitable cases.—Custis Lee Hall, M.D., Washington, D. C. 


OSTEOMYELITIS OF THE VERTEBRAE WiTH A Report or Two Cases SIMULATING PERI- 

NEPHRITIC ABscEss. J. A. Lazarus. Am. J. Surg., XV, 82, Jan. 1932. 

This comparatively rare complication of infection of the vertebrae is well discussed 
from the standpoint of incidence, symptomatology, pathology, and treatment, and the 
points brought out by two detailed case reports which suggested perirenal or kidney dis- 
ease. The x-ray seems of little aid in making the diagnosis. The operative procedure 
should consist of liberating the pus and gently curetting the involved bone.—Custis Lee 
Hall, M.D., Washington, D.C. 


RONTGENOGRAPHIC VISUALIZATION OF THE AKTERIES OF THE EXTREMITIES IN 


THE 
Kk. Pearse, Jr., and 8S. L. Warren. Ann. 


PERIPHERAL VascULAR DisEase. H. 

Surg., XCIV, 1094, Dec. 1931. 

Sodium-monoiodo-methane sulphonate (methiodol), twenty grams in a forty per 
cent. solution, is used in arteriography. A dose of forty grams is safe, given intrave- 
nously; a forty per cent. solution is sufficiently radio-opaque and was found to have no 
deleterious action on the vessel walls. Technique: No tourniquet is used. The femoral 
artery is exposed in Hunter’s canal under spinal anaesthesia and separated from the 
femoral vein and nerve. It is compressed between the thumb and finger, punctured with 
a sharp twenty-gauge needle, to which is attached a fifty cubic-centimeter syringe con- 
taining the methiodol solution. The film, which was initially placed under while the 
roentgen tube was centered over the area to be studied, is exposed after twenty-five 
cubic centimeters have been injected and the fluid is still being forced into the artery. 
The injection is stopped, the film changed, and after injecting an additional twenty-five 
cubie centimeters, an exposure is made while the last five cubic centimeters of the solu- 
tion is being injected into the vessel. 

After withdrawal of the needle, the pressure on the artery is released; a moment’s 
pressure with a sponge stops all bleeding. Ninety seconds or less is required to complete 


the injection. 
Seven case histories are reported, and there are six illustrations showing roentgeno- 


graphic results.—N. 7. Kirk, M.D., Washington, D.C. 
GANGRENE OF THE FINGER FoLLowinG DiairaL NERVE Biock ANAESTHESIA. J. H. 

Garlock. Ann. Surg., XCIV, 1103, Dec. 1931. 

Four cases of dry gangrene of the finger following digital nerve block anaesthesia, 
using five-tenths to one per cent. novocain, are reported. In each case a tight rubber 
band or catheter was used as a tourniquet about the base of the digit. 

The author believes the essential factor to be a thrombosis of the digital vessels, 
produced by the tight application of a narrow tourniquet, supplemented by the increased 
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tissue pressure of the infiltrated anaesthetic agent. Infection was not a causative factor. 
He condemns a narrow tourniquet, states occlusion of the arterial supply is ordinarily 
contra-indicated, and recommends the Esmarch bandage when a bloodless field is 
desired.—N. T. Kirk, M.D., Washington, D. C. 


HeMIPELVECTOMY. Kellogg Speed. Ann. Surg., XCV, 167, 1932. 

Indications: (1) Disease (tumors, malignant or benign) of bone or soft tissues of the 
proximal thigh where hip-joint disarticulation will not suffice. 

(2) Malignancy of ilium or soft-tissue covering, extending into the thigh. 

(3) Dissecting aneurysms of femoral artery. 

(4) Crushing injuries of the hip region with gas infections. 
nancy is a contra-indication and local extension beyond the sacro-iliae or symphysis 
The patient should be a reasonable surgical risk 


Metastasis in malig- 


pubis joints on into the pelvic floor. 
and willing to take the chance of loss of life. 

Technique: The incision extends from a short distance in front of the posterior su- 
perior spine, along the crest of the ilium, past the anterior superior spine, along the 
superior pubic ramus to the symphysis so as not to endanger the spermatic cord. The 
incision is deepened to bone, abdominal muscles are cut free, and the iliacus muscle 
exposed by pushing back the reflected abdominal wall and peritoneum. The superficial 
and inferior epigastric and circumflex iliac vessels are clamped and ligated, and the iliacus 
muscle is freed and reflected. The dissection passes forward; the great vessels are 
clamped and ligated as they cross the pubic spine. 

The spermatic cord is retracted, the dissection hugs the pubic ramus and the sym- 
physis is cut through with a knife. The pelvis is sprung outward, the incisions being 
directed downward and backward, avoiding the scrotum and anus, to curve around the 
thigh below the gluteal crease. The inferior ramus is exposed by cutting the thigh ad- 
ductors at their origin to the pubes. The psoas and iliacus muscles are severed between 
clamps. 

The operator returns to the original site, extends the incision along the sacro-iliac 
joint, curving down the buttock to meet the anterior incision. The sacro-iliac joint is 
sectioned, the dissection is carried through the gluteal mass of muscles; the ischial 
tuberosity and rami are dissected out, and the sciatic nerve is injected and cut high. 
Bleeding vessels are clamped as cut. The half pelvis and attached leg are thus removed. 
All vesseis are ligated, all pathological tissue is removed, and the gluteal flap is then 
turned upward and sutured to the abdominal muscles and fascia. The skin is closed 
and the wound drained. 

Two cases are reported, the indications for amputation in both being malignancy. 
Both patients died of shock, the first on the operating table, the second within two hours 
of the operation.—\. 7°. Kirk, M.D., Washingtoa, D. C. 


Hemopuitic Arruritis (Bleeder’s Joints). J. Albert Key. Ann. Surg., XCV, 198, 


1932. 

A case report is made with operative findings, in which a fatality was narrowly 
averted and the clinical picture and pathology of hemophilic arthritis is described. 

Volkmann is credited with first differentiating the condition in 1868; Kénig in 1892 
divided the condition into three stages—(1) hemarthrosis, (2) panarthritis, and (3) re- 
gressive stage, and warned against operation under a mistaken diagnosis. 
Pathology 

Soft tissues—Hemorrhage into the joint results from injury or otherwise, the joint 
becoming distended with non-clotting blood under pressure, causing a mechanical dis- 
ability and acting as an irritant, resulting in a hyperplasia of the synovial membrane. 

An accumulation of phagocyting macrophages occurs in the subsynovial tissues 
where they die, releasing the blood pigment from phagocytized red blood cells. With 
each new hemorrhage this process is repeated; the synovial membrane hypertrophies 
with formation of folds and villi. The area around the joint becomes saturated with 
blood pigment and a dense layer of fibrous connective tissue forms in the subsynovial 
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layer, decreasing the size of and motion in the joint, tending to produce a fibrous ankylo- 


sis. If the tendency to bleeding ceases, the synovial membrane tends to return to 


normal, 

Cartilage—Cartilage changes come late. 
to encroachment of the hyperplastic synovial membrane and a variable amount of spotty 
destruction over its articular surface occurs, preceded by cartilage-cell death, with fibro- 
This destruction is irregular in contour; is map-like 


Erosion occurs around its margins due 


sis and degeneration of matrix. 
in character, not at the points of pressure in the joint; and is characteristic of the disease. 
The underlying bone is covered with a layer of connective tissue or may present a de- 
pression or cavitation filled with an organized hematoma. Bony ankylosis does not 


occur. 
Bone—The characteristic feature is cavitation in the intra-articular portion, in 
the articular surface, or deep in the cancellous bone. Freund, Reineke, and Wohlwill 
believe this due to intra-articular pressure, as in aneurysm, and that hemophilie blood 
The author believes it due to intra-osseous hemor- 


has an unknown chemical effect. 
These areas 


rhage in the atrophic bone, followed by aseptic necrosis and absorption. 
of bone destruction can frequently be visualized by x-ray, and when present are character- 
istic of advanced hemophilie arthritis. Marginal osteophytes or exostoses occur rarely. 
The joint may simulate hypertrophic arthritis if the patient grows old and bleeding 
ceases. Marked deformity occurs as the disease progresses and the x-ray and clinical 
findings may simulate any kind of arthritis. 
Clinical picture 

This varies with the stage of the disease. 
disease—(1) Acute hemarthrosis: The joint disturbance in hemophilia nearly always be- 
gins in childhood and may be seen by the surgeon in the first attack, or there may be 
history of previous attacks in that or other joints with a disappearance of symptoms 
with rest and a return of the joint to normal or the development of a chronic arthritis. 
The hemarthrosis may have occurred while the child slept, but in most instances fol- 
The effusion may occur slowly or rapidly, may be slight 
Pain and loss of function tends 
There 


The author recognizes two stages of the 


lowed a minor injury or strain. 
in amount or extreme, and under considerable pressure. 
to be slight or severe, varying directly with the amount of effusion and pressure. 
is accompanying muscle spasm; the superficial joint may be definitely blue (cyanotic) in 
color with no increase in local heat or redness. The temperature is slightly elevated 
and there is usually a moderate leukocytosis. (2) Chronic arthritic stage: This is the 
stage in which the joint fails to return to an apparently normal condition after the hemor- 
It may follow the first attack, but usually joint changes do not occur until after 


rhage. 
The joint remains swollen, tender, sore, and painful for several weeks 


several attacks. 
or months; the arthritis progresses; repeated attacks of acute pain and swelling occur 
with increase of permanent disturbance of function. This tends to be progressive; 
contractures, deformity, periarticular thickening, and muscle atrophy develop and in- 
crease after each fresh hemorrhage. The blood-clotting time tends to be prolonged to 
a variable degree. 

Treatment 

Acute hemarthrosis:—Rest in bed with immobilization of joint by splint or plaster- 
of-Paris. Aspiration may be dangerous. Function may be resumed when the swelling 
and pain subsides, and future trauma avoided. 

Chronic arthritis:—(1) Correction of deformities when incapacitating by non- 
operative conservative means, i.e., traction, wedging plaster casts or other mechanical 
splints, and maintenance of corrected position sufficient to prevent recurrence. (2) 
Support of involved joints, usually only indicated during an acute attack; elastic bandage 
may afford comfort. 

Severe hemorrhage is combated by reducing coagulation tissue and restoring blood 
lost, by transfusion of whole blood. 

The author was able to increase the number of blood platelets in his case by the 


use of irradiated ergosterol.—N. 7. Kirk, M.D., Washington, D. C. 
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BACTERIOLOGIC INVESTIGATIONS ON THE BLOOD, SYNOVIAL FLUID AND SUBCUTANEOUS 
Nopvutes iv Ruevmator (Chronic Infectious) ArrHritis. Martin H. Dawson, 
Miriam Olmstead, and Ralph H. Boots. Arch. Int. Med., XLIX, 173, Feb. 1932. 
Blood cultures were taken upon eighty patients suffering from rheumatoid arthritis 

(chronie infectious and atrophic arthritis) employing the technique of Cecil, Nicholls, 

and Stainsby. Of 204 samples of blood, twenty-eight per cent. yielded a growth of a 

variety of organisms which were not regarded as of etiological significance. In fifteen 

control subjects, of thirty-one samples of blood, thirteen per cent. yielded growth. 

Twenty-five per cent. of sixteen samples of sterile agar subjected to similar manipulation 

yielded growth. These results seem to the authors to call into serious question the sig- 

nificance of any bacterial growth encountered when this involved technique is used. 

Aerobie and anaerobic cultures of twenty-three specimens of synovial fluid, and of 
twelve subcutaneous nodules, failed to yield organisms that could be considered of etio- 
logical significance.—Clark W. Heath, M.D., Boston, Mass. 


CurRONIC ARTHRITIS. WiTH SpeciIAL REFERENCE TO INTRAVENOUS VACCINE THERAPY. 
MacNider Wetherby and B. J. Clawson. Arch. Int. Med., XLIX, 303, Feb. 1932. 
The authors found clinical improvement in seventy-five per cent. of 100 cases of 

various forms of chronic arthritis, following a course of intravenous injections of a killed 

streptococcus viridans strain of organism. Further observations over a long period of 
time are necessary to demonstrate whether this improvement is permanent. The 
rationale of the procedure is explained by the probable infectious origin of chronic 
arthritis (the authors found twenty-five of fifty blood cultures in chronic arthritis 
positive for streptococcus), and by the tendency of the patients to become desensitized, 
as indicated by a positive skin test becoming negative and by a marked increase of the 
streptococcic agglutinins in the serum following intravenous vaccination.—Clark W. 
Heath, M.D., Boston, Mass. 


Besonderer Beriick- 


ALTERSVERANDERUNGEN DER MENSCHLICHEN WIRBELSAULE (mit 
(Senile Changes in 


sichtigung der Réntgenbefunde). II. Die ALTERSKYPHOSE. 

the Human Spine. II. Senile Kyphosis). H. Junghanns. Arch. f. Klin. Chir., 

CLXVI, 106, 1931. 

Typical senile kyphosis arises as a result of degenerative changes of the anterior 
portion of the intervertebral dise near the vertebral body epiphysis. The first change 
consists of concentric tears of the intervertebral dise or a complete necrosis of the an- 
terior portion of the dise. This produces a diminution of the intervertebral space 
anteriorly, abnormal movements and friction, and thereby a sclerosis of the spongiosa 
in the adjacent vertebral bodies. In addition to this, marginal spurs are formed along 
the anterior edges of the vertebral bodies. Then follows a gradual ingrowth of fibrous 
tissue and later spongy bone into the necrotic portion of the disc, thus leading to a com- 
plete ankylosis of the affected spinal segments. The middle and the posterior portions 
of the dise are not affected in this process. 

The kyphosis is formed by a decrease in height of the anterior part of the interverte- 
bral space due to the necrosis and ossification. This usually occurs in several successive 
dises after which the process continues downward. The height of the kyphosis is in 
the mid-thoracic region. 

Senile kyphosis is not related to the kyphosis of adolescence, Bechterew’s disease, 
or spondylosis deformans. It is a senile change brought about by a decrease in muscle 
power and loss of elasticity of ligaments of the spine, thus causing abnormal pressure on 
the anterior portion of the intervertebral dise.—R. J. Dittrich, M.D., Wichita, Kansas. 
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ALTERSVERANDERUNGEN DER MENSCHLICHEN WIRBELSAULE (mit Besonderer Beriick- 
sichtigung der Réntgenbefunde). III. HAurigkerr UND ANATOMISCHES BILD 
(Senile Changes in the Human Spine. III. Inci- 


DER SPONDY LOSIS I JEFORM ANS. 
Arch. 


dence and Anatomical Aspects of Spondylosis Deformans.) H. Junghanns. 

f. Klin. Chir., CLXVI, 120, 1931. 

The author made a study of 4253 human spines at autopsy in which the marginal 
bone changes of the thoracic and lumbar vertebrae were closely examined. From this 
it was determined, in contrast to statements from clinical studies, that spondylosis 
deformans occurs with equal frequency in men and in women. 

At fifty years of age practically eighty per cent. of the men and fully sixty per cent. 
of the women show marginal bone changes, and after the age of seventy, more than 
ninety per cent. of all people have spondylosis deformans. 

The marginal spurs and lipping in spondyloses arise on the outer surfaces of the 
vertebral body at a point at which during youth the actual vertebral body unites with 
the vertebral body epiphysis, therefore somewhat below the upper border of the adult 
vertebra. This is also the point at which the anterior longitudinal ligament arises from 
the vertebra. The bony outgrowth then projects over the margin of the vertebra, the 
intervertebral disc, and the margin of the adjacent vertebra to make a contact with the 
outer surface of the latter. 

The cause of marginal osteophytes is a degenerative change of the intervertebral 
dise, which produces an abnormal mobility of the spine and thereby an abnormal pull 
on the anterior ligaments. In the vertebral canal bony growths cannot be formed in 
this manner, as the posterior ligaments arise, not from the vertebrae, but from the inter- 
vertebral discs. Cartilaginous and bony outgrowths in this area must be considered 
as tissue of the disc, altered in some manner and prolapsed posteriorly. 

Spondylitis ankylopoetica (Striimpell-Marie-Bechterew) can be definitely separated 
from spondylosis deformans, at least in its final condition, as it is characterized by a com- 
plete ossification of the small joints of the vertebrae and a smooth ossification of the 
anterior ligaments, without marginal spurs or osteophytes. 

The question regarding the relationship between trauma and spondylosis cannot 
be answered with certainty, from the anatomical investigations.—R. J.Dittrich, M.D., 
Wichita, Kansas. 

ZUR STATISTIK DER SPONDYLITIS TUBERCULOSA. (Statistical Study of Tuberculous 

Spondylitis.) H. Kuss. Arch. f. Klia. Chir., CLXVI, 136, 1931. 

From a statistical analysis of 250 cases of tuberculous spondylitis observed during 
a period of eight years (1922-1929) the following summary is made: Spondylitis con- 
stitutes thirteen and six-tenths per cent. of all cases of tuberculous disease of bones and 
joints. It is most common during the third decade of life. Men are not more frequently 
affected than women. Cccupations involving heavy physical labor do not predispose 
to this disease. The twelfth thoracic and the third lumbar vertebrae are most fre- 
quently affected. Abscesses occurred in forty-two per cent. The average duration of 
fistulous discharge from abscesses was four and three-tenths years. 
formed slightly more often on the right side of the body. The most common localiza- 
tion of abscesses was in the psoas muscle. Paralyses were found in two per cent. of the 
cases. In thirty-nine and six-tenths per cent. of the cases spondylitis was preceded by 
tuberculous disease elsewhere; in fifteen and two-tenths per cent. it was followed by other 
forms. The average duration of the disease was five and three-tenths years. The 
mortality was fourteen per cent.—R. J. Dittrich, M.D., Wichita, Kansas. 


Abscesses were 


Coxa Vara EpipHysaAREA. VERLAUF, BEHANDLUNG, ENDAUSGANGE, ATIOLOGIE. 
(Coxa Vara Epiphysarea; Course, Treatment, End Results, Etiology.) H. Fried- 
rich. Arch. f. Klin. Chir., CLXVIII, 132, 1932. 

The author has made an analysis of thirteen cases of coxa vara of which all had 
been observed for at least six years, and the majority for periods of ten to fifteen years. 
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In addition, fifteen more recent cases were studied with regard to etiology and findings in 
the early stages. 

Among the patients of the first group, all had serious disability and eight had a com- 
plete ankylosis of the hip. None of the patients had had sufficient treatment, according 
to present conceptions. Owing to economic conditions, some had to discontinue treat- 
ment, while others had no treatment whatever. 

In spite of the lack of adequate treatment, the results at the time of reexamination 
were surprisingly good. None of the hips were ankylosed. The most unfavorable case, 
functionally, was one in which the hip could be flexed fifty degrees and rotated to one- 
third of its normal range. All patients were able to work. Four were free from symp- 
toms, and eight had mild symptoms periodically. A remarkable feature was the ab- 
sence of any further displacement of the epiphysis, in spite of lack of after-treatment. 

Treatment consists of immobilization with a brace or cast designed to eliminate 
weight-bearing. The apparatus is worn for three months. In painful cases, this is 
preceded by traction for several weeks.—R. J. Dittrich, M.D., Wichita, Kansas. 


SULLA CORREZIONE DELLE CONTRATTURE E DELLE SUBLUSSAZIONI DEL GINOCCHIO DA 
ARTROSINOVITE TUBERCOLARE. (On the Correction of Contractures and Subluxa- 
tions of the Knee from Tuberculous Arthrosynovitis.) Francesco Satta. Arch. di 
Ortop., XLVII, 689, Sept. 1931. 

The author reviews briefly the general principles concerned in the prevention and 
treatment of contractures and dislocations about the knee joint. Usually slow correc- 
tion with continuous traction is safest and most successful. Only rarely in very severe 
cases is operative correction necessary. 

Satta describes and illustrates the varied types of extension he has used which do 
not interfere with the simultaneous employment of heliotherapy, which, he believes, is 
the most important factor in the healing process. Excellent results are reported. 

A. Louis Rosi, M.D., Chicago, Illinois. 


FRATTURE DEL Carpo. (Fractures of the Carpus.) Rinaldo Micotti. Arch. di Ortop., 

XLVII, 723, Sept. 1931. 

Micotti presents a rather brief review of this subject and reports some typical 
cases. A short discussion of the.normal position and movements of the carpal bones 
facilitates the understanding of the pathogenesis of their fractures. 

Fractures of the os naviculare represent fifty-five to seventy per cent. of all carpal 
bone fractures. Only rarely are they the result of direct trauma, usually being due to 
some indirect force, such as a fall on the palm of the hand. In this position the bone is 
crushed between the radius and the os capitatum. The fracture may be intra- or extra- 
articular and involve the body or tuberosities. The diagnosis is not always possible 
without the aid of the roentgen ray. The prognosis should always be guarded because 
of the frequency of psuedarthrosis and arthritis. The author has had success with the 
non-operative treatment, consisting of two weeks’ immobilization followed by gradual 
active and passive motion. 

Fractures of the os lunatum constitute about eight per cent. of carpal bone frac- 
tures. The pathogenesis, diagnosis, and treatment are similar to those in fractures of 
the navicular. 

The other bones are more rarely fractured and the diagnosis is usually made with 
the roentgen ray. Non-operative treatment is usually successful and was employed 
in all the reported cases. In comminuted fractures excision may be indicated.—Peter A. 
Rosi, M.D., Chicago, Illinois. 
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FRATTURA DI SHEPHERD ED Os Tricgonum. (Fracture of Shepherd and Os Trigonum.) 

Gino Bettazzi. Arch. di Ortop., XLVII, 767, Sept. 1931. 

Fracture of the processus posterior tali (Shepherd’s fracture) is rare and may be con- 
fused with the presence of the accessory os trigonum. The author reports a case and 
reviews the literature. 

In a review of roentgenograms of 500 feet the author found seven probable cases of 
os trigonum. A definite diagnosis is not always possible. He also found this bone many 
times in the examination of cadavera, but less frequently than the literature would 
indicate. 

Bettazzi was able to reproduce the fracture experimentally in seventy-five to eighty 
per cent. of his attempts on cadavera, by forcibly striking the heel of the hyperextended 
foot. The fracture probably occurs by a sheering or crushing mechanism. 

The non-operative treatment usually is successful. Only rarely is excision indi- 
cated, the indications being long-continued pain and failure of callus formation. One 
must remember that this pain may be due to trauma to the tendons or peritendinous 
structures, which is not relieved by operation on the bone.—A. Louis Rosi, M.D., 


Chicago, Illinois. 


Tue ROLE OF THE ANTEPIOR LOBE OF THE PiTuIrTARY GLAND IN GROWTH, WITH SPE- 
cIAL REFERENCE TO THE TEETH AND MaxiILLAE. Wm. G. Downs, Jr. Arch. 
Path., X11, 37, July 1931. 

Working with small rodents and injecting them with Evan’s alkaline anterior lobe 
extract, he found that: 

1. There is in the substance of the anterior lobe something which affects general 
growth, through maintenance of the water content of the tissues and reducing the ten- 
dency to put on fat. 

2. The effect on dentition is to accelerate this process and to change the position 
of the teeth in the jaws, owing to a difference in the size of the jaws. The dental acceler- 
ation is only a part of the general phenomena of body growth and may be influenced by 
the pituitary in a specific direction only in so far as the time and velocity of development 
of the various tissues and organs may be influenced.—J. Kulowski, M. D., Iowa City, 


Iowa. 


Tue Sires or DECALCIFICATION AND OF BoNE LESIONS IN EXPERIMENTAL HyPER- 
PARATHYROIDISM. H. L. Jaffe, A. Bodansky, and J. E. Blair. Arch. Path., XII, 
715, Nov. 1931. 

Many recent clinical and chemical studies have demonstrated the marked ease 
with which the mineral constituents of the bony skeleton are mobilized and depleted 
in a variety of conditions. 

By experimental hyperparathyroidism upon guinea pigs, the authors show that the 
rate of decalcification at any site is related to the rate of bone growth and metabolic 
changes at that site. 

They summarize the embryogenesis and post-natal development of the skeleton 
and emphasize the fact that bone formation and growth proceed at different rates in the 
various bones and even in various portions of the same bone. In the metaphyses of the 
long tubular bones, the costochondral junctions, the jaw, and the vicinity of the sutures 
of the skull bones, very active formation of bone goes on for a long time. 

Experimentally, they prove that decalcification occurs in certain sites of predilection 
which are the metaphyseal regions in the long bones and at other regions of rapid growth. 
It follows then that the younger animals are more susceptible to decalcification. Bones, 
the sites of early complete ossification, do not exhibit the characteristic reaction. 

This work disproves the recent work of Aub and his coworkers who state that the 
spongy bone in general is the available storehouse of calcium and that the cortical bone 
is called upon only in case of unusual body demands. 
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The writers’ experiments were done on sixteen guinea pigs in groups, receiving 
increasing doses of parathyroid extract, followed by microscopic examination of the 
bones after death from hyperparathyroidism. 

(This article is clearly comprehensible, well illustrated, and convincing. It proves, 
as do many observations, the tenability of Murk Jansen’s “vulnerability of rapidly 
growing cells’’. This same principle sheds some light also on the incidence of the so called 
osteochondritides, tuberculosis, and pyogenic conditions in the regions of rapid growth in 
children.—Abstractor’s note).—J. Kulowski, M.D., Iowa City, Iowa. 


FRACTURES OF THE Femur. ‘Treatment by the Russell Method of Traction: Report of 
Twenty-one Cases. Henry J. Lund. Arch. Surg., XXIII, 889, Dec. 1931. 
Twenty-one cases of fracture of the femur are described, treated by the Russell 

method of traction. The method of application of this type of traction is given and the 

modus operandi discussed. Essentially it is skin traction applied below the knee and 

depends for its effectiveness on a natural and comfortable position of the limb with a 

minimum of weight, whereby the equilibrium of the muscle is restored; with this restora- 

tion of muscle tone and position, the fractured ends of the bone fall into a more or less 
natural alignment, provided there is no interposed tissue. 

From a study of his results the author concludes: 

(1) Russell traction is the method of choice in treating all types of fracture of the 
femur, from the intertrochanteric to the lower epiphyseal region. 

(2) It gives satisfactory position and alignment in all cases, except where muscle 
is interposed between the fractured ends. In only two cases of the series was open re- 
duction necessary because of non-union and this was found to be due to interposed tissue 

(3) It gives a minimum of permanent changes in the joints. 

(4) The average period of traction is nine weeks, of hospitalization, twelve weeks, 
and of temporary disability, nine months. 

(5) The method is inexpensive, easy to apply, comfortable to the patient, and 
materially simplifies nursing care.—J. William Nachlas, M.D., Baltimore, Md. 


Pacet’s DisgaseE. A Predisposing Factor to Osteogenic Sarcoma. Bradley L. Coley 
and George 8. Sharp. Arch. Surg., XXIII, 918, Dee. 1931. 

The authors discuss the frequent association of Paget’s disease and osteogenic sar- 
coma in patients over fifty years of age. The theories of the etiology, pathology, and 
diagnosis of Paget’s disease are presented. Seventy-one cases, twenty from the Memo- 
rial Hospital and fifty-one from the Bone Sarcoma Registry, are analyzed. These com- 
prise cases of osteogenic sarcoma in patients over fifty years of age. The conclusions 
drawn from this study are as follows: 

(1) Paget’s disease was found to be a predisposing factor to osteogenic sarcoma 

in twenty-eight per cent. of the seventy-one cases of osteogenic sarcoma in 

patients over fifty. 

(2) Of patients with the two diseases associated, men are affected five times more 
frequently than women. 

(3) Osteogenic sarcoma in patients over fifty has the same sites of predilection as 
in younger persons. 

(4) When osteogenic sarcoma is associated with Paget’s disease, it occurs in a bone 
showing the characteristic changes of Paget’s disease. 

(5) Paget’s disease is present ten to fifteen years before the sarcoma develops. 

(6) No record has been found of the survival for five years of a patient having the 
two diseases, regardless of the method of treatment. 

(7) Preliminary radiation by intensive exposure to radium pack and x-ray, and 
amputation where possible, followed by the use of prophylactic constitutional 
therapy with the mixed toxins, are suggested as a method of treatment worthy 
of trial.—J. William Nachlas, M.D., Baltimore, Md. 
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With Special Refer- 
A 
Louis Carp. Arch. Surg., XXIV, 1, 


THE ROENTGENOLOGIC DISPLACEMENTS IN COLLES’ FRACTURE. 
ence to the Mechanism of the Accompanying Fracture of the Ulnar Styloid. 
Report of One Hundred Consecutive Cases. 
Jan. 1932. 

Based on a study of 100 consecutive cases, Carp reports the roentgenologic displace- 
ments and the mechanism of fracture of the ulnar styloid. Approximately fifty per 
cent. of the ulnar fractures occur at the base of the stvloid. Lateral displacement of the 
ulnar styloid also occurs when the radius is impacted. The lateral displacement of the 
ulnar fragment occurs much more frequently than medial displacements and in most 
cases is a true shift rather than angulation. It is believed that the fracture of the smaller 
bone is produced by a sudden pull of the intra-articular fibrocartilage and the ulnar col- 
lateral ligament. Direct trauma is negligible in producing the ulnarfracture. The 
evidence for these factors is succinctly stated in a well illustrated article-—/. William 
Nachlas, M.D., Baltimore, Md. 


So-CaALLED FIBROSARCOMA OF Bong. Bone Involvement by Sarcoma of the Neighbor- 
ing Soft Parts. Charles F. Geschickter. Arch. Surg., XXIV, 231, Feb. 1932. 
Analysis is made of those sarcomata which originate in the neighboring soft parts 

and invade the bone by direct extension. In general, these are fibrosarcomata arising 

from the investing portion of the periosteum, or from a similar connective tissue or 
fascia investing muscles, vessels, or nerve trunks. Ina review of 1700 neoplasms involv- 
ing bone, there were fifty cases of this type, —thirty-one were of the fibrospindle-cell 
series, fourteen of the neurogenic type, one was a rhabdomyosarcoma, three angiomata 
The diagnosis from the clinical history and the roentgenologic 


and one liposarcoma. 
From a study of all these cases the author 


and microscopic appearances is discussed. 
draws the following conclusions as to the best method of treatment in the various types: 

(1) In the fibrospindle-cell series, where the cells are of the spindle type, local 
removal is justifiable; but if recurrence occurs, amputation should be resorted to. In 
the oat-cell type, primary amputation when possible is advocated. 

(2) In the neurogenic sarcoma group, primary amputation is the treatment of 
choice. 

(3) In angiomata of bone, local excision is warranted, preferably reenforced by 
irradiation. 

(4) For lipomata local operation is indicated; and in rhabdomyoma, amputation.— 

I. William Nachlas, M.D., Baltimore, Md. 


Diz VERSCHIEDENEN SAKRALISATIONSFORMEN DES 5. LENDENWIRBELS IN IHREN 
BrZIEHUNGEN ZU KREUZSCHMERZEN. (The Various Forms of Sacralization of the 
Fifth Lumbar Vertebra in Their Relation to Low Back Pain.) H. Meyer-Borstel. 
Beitr. z. Klin. Chir., CLII, 12, 1931. 

The author has made an analysis of 1200 roentgenographs of the fifth lumbar ver- 
tebra and found a sacralization in four and five-tenths per cent. He states that sacraliza- 
tion is not as common as it is reported by some writers and that an unusually high inci- 
dence is probably due to faulty x-ray technique. 

As a result of his own observations, the writer makes the following classification: 

1. The unilateral or bilateral incomplete sacralization. The transverse process 
is abnormally enlarged downward but not in contact with the sacrum. 

2. The bilateral bony sacralization. Both transverse processes are in bony union 
with the sacrum. 

3. Sacralization with bilateral nearthrosis with the sacrum. 

4. Sacralization with bony union on one side and a nearthrosis on the other. 

5. Unilateral bony union with the sacrum. 

6. Unilateral nearthrosis. 

In Group 1 (2 cases), Group 2 (11 cases), and Group 4 no symptoms of low back 
pain were present, and the deformities of these groups have no pathological significance. 


























CURRENT LITERATURE 451 





Group 3 consists of 11 cases. Clinical reports show that low back pain was present 
in six cases, of which five had a compensatory scoliosis. The other five cases had no such 
symptoms. 

In Group 5, two of the seven cases suffered from low back pain, and three had a mild 
scoliosis. 

Group 6 consists of twenty-four cases, of which twenty-three complained of low 
back pain. In addition, scoliosis and osteo-arthritic changes were frequently present. 


R. J. Dittrich, M.D., Wichita, Kansas. 





User VeRZzOGERTE FRACTURHEILUNG (Delayed Union of Fractures). L. Michaelis. 

Beitr. z. Klin. Chir., CLIII, 153, 1931. 

In a series of fifty-nine cases of fracture of the tibia, union was delayed in eleven 
cases. An increase in the incidence of delayed union has, in recent years, been noted by 
numerous observers. No satisfactory explanation can be given, either tor the occur- 
rence of delayed union, or for the increase. 

In the discussion, Hufschmid stated that he obtained very good results in five cases 
ot delayed union, by the injection of thyroxin. In one case of fourteen months’ duration, 
this method failed.—R. J. Dittrich, M.D., Wichita, Kansas. 





A Case or GENERALIZED Fisprocystic DISEASE OF THE BONES. W. C. Bradfield. 


British J. Surg., X1X, 192, Oct. 1931. 

The patient was first seen in Madras in 1913 at the age of six with cysts in both 
humeri, the shaft of the right femur, the left femur, and the left tibia. At this time a fae- 
ture through a cyst in the femur healed without incident. In 1920 enlargement of both 
humeri and both lower extremities was noted. In 1921 a piece of ox rib was grafted 
into the cystic humerus, but the graft quickly absorbed and produced but little forma- 
tion of new bone. 

In 1929 the patient, now a grown man, was again seen. Comparative roentgeno- 
The bones are now harder and less tender but the process as seen by 


grams are shown. 
No etiological factor has ever been found. 


roentgenograms has shown little change. 
No operation has been done on the parathyroids. 

Microscopically, the tissue showed marked transformation of bone into fibrous 
tissue and cartilage. There were no gross cysts, suggesting that this case is not one of 


parathyroid overactivity. 





HYPERPARATHYROIDISM: GENERALIZED OsTEITIS FiprRosA (WiTH OBSERVATIONS UPON 
THE BONES, THE PARATHYROID TUMOURS, AND NORMAL PARATHYROID GLANDS BY 
H. M. Turnsutu). Donald Hunter. British J. Surg., XIX, 203, Oct. 1931. 

A brief review of the research on the parathyroid hormone and its effect on calcium 
and phosphorus excretion is given. Generalized osteitis fibrosa as described by von 
Recklinghausen shows extensive pathological resorption of all the bones, with multiple 
foci of osteitis fibrosa with or without benign giant-celled tumors and cysts. Patients 
suffering from this malady show the same excessive excretion of calcium and phosphorus 
shown by patients treated with parathormone. This led to a search for tumors of the 
parathyroid as an etiological factor. Many such tumors have been found. 

The author gives in detail the methods of studying the calcium metabolism, the 
diet used, and the laboratory studies used in the suspected case. He then reports 
four cases in great detail and in three he noted the effect of removal of parathyroid 
tumors,—definite regression. The operative technique is described. Osteomalacia 
and focal osteitis fibrosa are reviewed and the essential differences from generalized 


osteitis fibrosa are mentioned. 
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REGENERATION OF THE INTERNAL SEMILUNAR CARTILAGE AFTER OPERATION. A. Gib- 

son. British J. Surg., XIX, 302, Oct. 1931. 

The author quotes a case in which a second operation on an internal semilunar 
vartilage, after removal two months previously, revealed complete regeneration of the 
cartilage. Two dogs were then subjected to complete removal of the cartilage. At 
autopsy on one of them it was found that the cartilage had been replaced. Microscopic 
examination showed dense fibrous tissue, but with no cartilage cells. 


EXPOSURE OF THE KNEE Joint. H.B. Devine. British J. Surg., XTX, 306, Oct. 1931. 

A new transverse incision is described. 

1. A curved incision, the middle of which is about half an inch below the lower 
margin of the patella, is made. The skin flap is dissected up. 

2. With a butcher’s saw, a cut is made through the quadriceps tendon one-half 
inch above the patella’s upper margin, sloping backward, dividing the patella and com- 
ing up posteriorly through the patellar ligament half an inch below the patella. 

3. The knee is now bent, the patellar fragments separate, and the operator divides 
the lateral expansions until proper exposure is obtained. 

4. After the operative work has been completed in the knee joint, the wound is 
closed with the leg in extension. The patellar fragments are fixed by catgut suture of 
the divided quadriceps and patellar tendons. The synovial membrane and the quadri- 
ceps expansion are sutured separated. 

The advantages are claimed to lie in better exposure with resulting decrease in 


operative trauma. 


SPONDYLOLISTHESIS. Norman Capener. British J. Surg., XIX, 374, Jan. 1932. 

This paper is based on a study of thirty-four cases, fifty-three per cent. in males. 
The most unusual type of spondylolisthesis is that in which the fifth lumbar vertebra 
slips forward upon the sacrum and carries the rest of the spine with it. The one most 
frequently seen consists of the separation of the fifth lumbar vertebra into two portions 
by a solution of bony continuity in the laminae posterior to the transverse processes, in 
such a way that the part bearing the spinous process and inferior articular surfaces moves 
backwards while the rest of the vertebra slips forward upon the sacrum. 

The place of trauma in producing the subluxation and the influence of other factors 
besides lordosis are discussed. The author believes that the sacrum acts as a wedge, 
the apex of which is driven upwards and causes a diastasis of the last lumbar vertebra, 
and that the posterior portions of the lumbar vertebrae take a more active part in the 
production of spondylolisthesis than is usually recognized. 

Early treatment consists of the usual treatment of a postural backache. Operation 
should be reserved for patients who do not respond to this treatment. Bone grafts 
may help some patients, but the ideal fixation by a bone graft—fixation of the body of the 
fifth lumbar to the sacrum—is technically impossible. 

THE PATHOLOGY AND TREATMENT OF TUBERCULOSIS OF THE KNEE-JoINT. G. R. Girdle- 

stone. British J. Surg., XTX, 488, Jan. 1932. 

Tuberculosis of the knee joint is always secondary to tuberculosis in some other 
part of the body. 

Stereoscopic examination distinguishes three groups: (1) the extra-articular type, 
arising outside the joint, (2) focal-articular with bone foci communicating with the joint 
and (3) non-focal with no foci seen by roentgenogram. ‘Treatment of each type is 
discussed. Great emphasis is laid on the usual general treatment of tuberculosis, this 
to be kept up even after operative treatment. 

The aim of local treatment is the restoration of full movement; and, failing that, 
bony ankylosis. Operative fusion is discussed, its rationale, its indications, its technical 
points, its contraindications and its failures. On the whole it is highly successful; but 
it should be avoided in those too young, too old, too ill, or obstinately septic. 
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A tuberculous sinus is a dangerous complication because its pyogenic infection is a 
disaster difficult to avoid. Amputation is done as a life-saving measure only when there 
is a contra-indication to or a complication from other operative treatment. Arthro- 
plasty has no place in the treatment of tuberculosis. 


Some ComMon CoMPLAINTS AMENABLE TO SPINAL TREATMENT. Thomas Marlin. 

British Med. J., U1, 746, Oct. 24, 1931. 

Marlin touches upon a subject which deserves more thorough investigation. He 
states that spinal manipulation will cure or relieve a wide variety of conditions. He is 
frank in admitting that he has no knowledge of how this improvement is brought about, 
though he speculates on certain possible mechanisms. He then cites a great number of 
cases suffering from a variety of conditions which he has improved by spinal manipula- 
tion,—lumbar pain, stiff back, pain associated with menopause, menstrual disturbances, 
constipation, loss of appetite, herpes zoster, and asthma. While some of the conditions 
obviously might be benefited by forced movements of the spine, it is hard to believe that 
such conditions as asthma can be even remotely influenced by spinal manipulation. 

R. I. Harris, M.B., Toronto, Canada. 


AcutE OsteomyeE.itis. British Med. J., 11, 896, Nov. 14, 1931. 

This is the report of a discussion on osteomyelitis before the Section on Surgery of 
the Royal Society of Medicine. The subject was opened by Gwynne Williams and an 
extensive discussion on treatment followed. Opinions were about equally divided in 
favor of :—Starr’s method of draining the metaphysis by drill or triphine hole; the old 
gutter operation, and Orr’s method of vaselin pack. No agreement seemed to be 
reached.—R. J. Harris, M.B., Toronto, Canada. 


RECOGNITION AND TREATMENT OF BirTH INJURIES IN THE NEWLY Born. G. B. Flem- 

ing. British Med. J., U1, 481, Sept. 12, 1931. 

This is an important paper upon a subject which all too frequently is the basis of 
later orthopaedic deformities. Its importance is due to the fact that it is based on actual 
figures,—350 cases of birth injury among 8,000 births during a period of three and one- 
half years. All the recognized forms of birth injury occurred. The treatment is dis- 
cussed.—R. I]. Harris, M.B., Toronto, Canada. 


Boner GRAFT AND FusiON OPERATIONS FOR THE Spine. 8. A. 8. Malkin. British Med. 

J., 1, 5, Jan. 2, 1932. 

This article is the description of a new technique for spinal bone graft. The spinous 
processes and laminae are denuded of soft tissues on both sides and a suitably curved 
graft, cut from the tibia, is fitted on either side of the spines. The advantages claimed 
are greater adaptability to deformity and greater strength of fusion.—R. J. Harris, M.B., 


Toronto, Canada. 


THE TRANSPLANTATION OF Bone. W.E. Gallie. British Med. J., 11, 840, Nov. 7, 1931. 

This paper, read at the opening of a discussion at the Section of Orthopaedic Surgery 
of the British Medical Association Meeting at Eastbourne in 1931, is deserving of the 
most careful perusal. Within its limits it condenses the wisdom born of long experience. 
Every dictum is based on abundant and careful observations and is sound. By approach- 
ing his subject from the point of view of difficulties and failures of treatment, Dr. Gallie 
is enabled to discuss all the important steps in bone-graft technique, and the principles 
which underlie the attainment of success.—R. J. Harris, M.B., Toronto, Canada. 


LENGTHENING OF THE Lower Extremities. LeRoy C. Abbott. California and West- 
ern Med., XXXVI, 6, Jan. 1932. 

During the past six years there have been forty-eight cases of tibial lengthening and 
twenty-five femoral lengthenings done in the Shriners’ Hospital for Crippled Children 
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in St. Louis after the manner described by the author. Three fundamentals of tech- 
nique were followed: first, traction and countertraction must be made upon the bone 
directly; second, the traction must be slow and continuous; and, third, accurate align- 
ment of the fragments must be maintained. 

For lengthening the tibia and fibula, two stainless steel drill pins are passed through 
both the upper and lower ends of the tibia with the skin pulled toward the center of the 
leg. Uniform directions are maintained by means of a pin guide which is held firmly 
to the leg while the pins are being drilled through. To the two proximal pins are at- 
tached two plates, made stationary to the traction and supporting splint; and to the 
two distal ones are attached two movable plates. These paired plates are moved apart, 
gradually separating the bone fragments, by means of thumb screws and coil springs. 
The tibial osteotomy is performed through a five-inch curved incision, which goes 
through to the bone, so as not to disturb the blood supply to the periosteum. The tibia 
is split longitudinally with the motor saw and the anterior one-half is cut transversely at 
its distal extremity, while the posterior one-half is cut transversely at its proximal end. 
The fascia covering the peroneals and their mesial fascia bands are severed transversely 
at the time of the osteotomy of the fibula. 

In lengthening the femur several methods were used, but the author believes the 
preferable one is to insert the two lower pins horizontally, as in the tibia, while the upper 
fragment is held by a single vertical pin inserted in the sagittal plane. Scrupulous care 
must be observed to prevent infection, especially from the gluteal region. The author 
believes that piano-wire pins would be preferable in the upper thigh because of this 
danger.—Charles Lyle Hawk, M.D., Los Angeles, California. 


La TUBERCOLOSI PRIMITIVA DELLA Roruta (Studio Clinico e Anatomo-chirurgico). 
RicoOsTITUZIONE ROTULEA CON AUTOTRAPIANTO OssEo (Metodo Leotta). [Primary 
Tuberculosis of the Patella: Reconstruction by Bone Autotransplant.}] A. Pirrone. 
Chir. d. Org. di Movimento, XVI, Fasc. 4, 324, Sept. 1931. 

The primary tuberculosis of the patella is rare and is given very little attention in 
the textbooks on surgery. More recently Crainz and Patel have reported and studied 
the condition. 

The author reports one case in which tuberculosis of the patella was the only tuber- 
culous process which could be established. The condition remained unobserved for a 
considerable length of time and it was difficult to differentiate from tuberculosis of the 
knee. The lesion presents itself in several forms,—in the fungus form, in the caseous 
form, or in the dry atrophic form. Only exceptionally diffused lesions are found; as a 
rule lesions are circumscribed. As far as the course is concerned, according to Patel 
and Marion, three phases of the tuberculosis of the patella may be distinguished,—the 
period of pain, that of abscesses, and that of arthritis of the knee. 

So far as the treatment is concerned, all authors are agreed that operative inter- 
ference is necessary in tuberculosis of the patella. After removal of the patella, regener- 
ation occurs only in children in whom the patella is largely cartilaginous. Because of 
the great functional disturbances which follow the entire removal of the patella the author 
recommends that after removal of the bone, an autoplastic bone transplant be made, 
and he has carried out this method in his own case which he describes minutely.— 


A. Steindler, M.D., Iowa City, Iowa. 
TRAZIONE COL Fito. (Wire Traction). V. Putti. Chir. d. Org. di Movimento, XVI, 

Fasc. 4, 395, Sept. 1931. 

Presentation of the technique of the author’s modification, and of the development 
of the method of wire traction, inaugurated by Klapp and Kirschner. The author 
used, in later cases, the perforator of Johansson which seems to be simpler and more 
rational than the so called ‘“‘accordion’’ perforator of Kirschner. He describes the tech- 
nique of the insertion of the wire, the fastening and stretching, etc. Commencing with 
a smaller force, the amount of traction is gradually increased and the traction is applied 
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by means of a pulley system over an inclined splint attached to a gas-pipe frame. When 
satisfactory reduction has been obtained, immobilization is established by means of a 
plaster cast.—A. Steindler, M.D., Iowa City, Towa. 


Die Ostitis FiprosA RECKLINGHAUSEN, IHRE ABTRENNUNG VON ANDEREN KNOCH- 
ENERKRANKUNGEN. [Osteitis Fibrosa (Recklinghausen), Its Differentiation from 
Other Bone Diseases.} Heinrich Schupp, Deutsche Ztschr. f. Chir.. CCXXXIII, 
195, 1931. 

Following an extensive discussion of the various theories used to explain this group 
of bone diseases, the author describes two cases in detail. The first was a somewhat 
unusual case of osteitis fibrosa (Recklinghausen), in which the epithelial body tumor was 
situated within the thyroid gland. The brown tumors and cysts, usually conspicuous 
in the bones, were absent. Only the careful study of the clinical and x-ray findings 
revealed the probability that a cyst had been present, which was no longer recognized, 
owing to a spontaneous fracture. Small brown tumors were detected in a careful exam- 
ination of the skeleton. The second case was one of high-grade senile osteoporosis in 
which the clinical and anatomical findings led to interesting possibilities of diagnosis 
(characteristic marrow cysts with giant cells, so called lipoblasts) . 

The one-sided doctrine, based on histopathological studies of various bone diseases, - 
osteomalacia, rickets, osteitis fibrosa Recklinghausen, localized osteitis fibrosa, and 
osteitis deformans Paget—grouped diseases which in their nature, origin, clinical aspects, 
and prognosis were very different. Along with the progress made by research, there 
arose urgent reasons for separating these diseases. For a long time this doctrine has 
been considered inadequate for a proper understanding of the conditions, especially since the 
relationship between epithelial bodies and bone diseases has been recognized. The 
discovery of the etiological significance of epithelial body tumors associated with osteitis 
fibrosa Recklinghausen was of great importance. Today all these bone diseases are 
considered to be essentially different from each other. Although the etiology for all 
bone diseases is not known, it has been established that it is not the same in all conditions. 
It must be considered certain that osteitis fibrosa Recklinghausen is an endocrine dis- 
turbance, brought about by the development of benign epithelial body tumors. It is 
therefore approachable by means of surgical measures. 

An important feature in the microscopic diagnosis of osteitis deformans Paget is the 
“mosaic structure” of the reformed bone. For this disease it is conceivable that it may 
be transformed into a generalized condition, provided a common cause can be found. 
It is ordinarily classified as a localized affection. 

For the anatomical diagnosis, it is necessary to make extensive macroscopic and 
microscopic examinations.—R. J. Dittrich, M.D., Wichita, Kansas. 


(Acromioclavicular 


Diz LuxaTio CLAVICULAE ACROMIALIS UND IHRE BEHANDLUNG. 
Chir.., 


Dislocation and its Treatment.) Hans Mannheim. Deutsche Ztschr. f. 

CCXXXIV, 573, 1931. 

The mechanism of production of this injury is one in which a blow or fall on the 
shoulder is combined with a relaxation of certain muscles. Depending on the extent of 
the force, the luxation may be incomplete, in which only the acromioclavicular ligaments 
are torn; or complete, in which the powerful coracoclavicular ligaments are also rup- 
tured. A separation of the joint surfaces of less than one and a half centimeters indi- 
cates an incomplete dislocation, whereas a greater separation must be taken as evidence 
of tearing of the coracoclavicular ligaments. The extent of the separation can be easily 
determined with a tape-measure, but roentgenographically it may be overlooked, due to 
faulty projection of the rays. 

With regard to treatment it is immaterial whether the dislocation is complete or 
incomplete; a distinction is necessary, however, as an indication in deciding on either 
conservative or operative treatment. The numerous methods of bandaging which have 
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been described are efficacious only as long as the bandages are left in place. For con- 
servative treatment all patients are excluded who are incapacitated for labor, or other- 
wise present serious symptoms. In the reexamination of patients it was noted that it 
was impossible to lift even light weights. 

The operation for this injury is performed under local anaesthesia. A curved 
incision, convex posteriorly, is made over the joint. The joint surfaces are exposed and 
approximated manually. A wire drill is inserted through the acromium and extended 
about three or four centimeters into the clavicle. This drill is left in place for four weeks. 
After removal the after-treatment, consisting of application of heat, massage, and exer- 
cises, is instituted. In the experience of the author, the dislocation is permanently 
cured following this procedure. 

Of thirty-two patients seen since 1908, twenty-three were treated conservatively 
and nine were subjected to various operations. Three were treated with the method 
here described.—R. J. Dittrich, M.D., Wichita, Kansas. 


Diz TropiscHe EXTREMITATENSTORUNG DURCH PERIPHERE (Infectiése und trauma- 
tische) Reize. [Trophic Disturbances of the Extremities Caused by Peripheral 
(Infectious and Traumatic) Stimuli.}| P. Sudeck. Deutsche Ztschr. f. Chir., 
CCXXXIV, 596, 1931. 

A powerful inflammatory stimulus normally alters the trophic function of all por- 
tions of the extremity, not only locally, but also collaterally, through the medium of the 
inflammatory hyperaemia. Overstimulation by serious and prolonged disease conditions 
may lead to a fatigue of the reaction and an atonic hyperaemia, and thus to a condition 
which is designated as a dystrophy. Dystrophies of the extremities may also appear 
with apparently mild stimuli, especially joint injuries, as an expression of constitutional 
dysfunction of the vegetative nervous system.—R. J. Dittrich, M.D., Wichita, Kansas. 


Diz SuscuTANE SPATRUPTUR DER SEHNE DES Extensor Pouuiicis LoNGus NACH 
RADIUSFRACTUR UND ANDEREN KNOCHENVERANDERUNGEN IN DER NAHE DER 
RisssTeELLE. (Late Subcutaneous Rupture of the Tendon of the Extensor Pollicis 
Longus Following Fracture of the Radius and Other Bone Changes Near the Site 
of Rupture.) Alfred Horwitz. Deutsche Ztschr. f. Chir., CCX XXIV, 710, 1931. 
The author states that he has been able to find reports of only twenty-four cases in 

the literature. During the last three years he has observed four cases. Of these, two 

followed fracture of the radius, one followed fracture of the first metacarpal, and one fol- 
lowed a cystic condition of the styloid process of the radius. Repair of the tendons by 
uniting the ends with silk sutures has yielded very good functional results. 

The mode of origin and the nature of this injury are not fully understood. The 
rupture is neither purely traumatic nor purely pathological. The primary cause of the 
condition is probably a nutritive disturbance of the tendon, produced as a result of the 
trauma. Following this disturbance, the tendon tissue undergoes regressive changes 
and loses its tensile strength. Depending on the extent of the tendon injury, it takes 
weeks or months until the tendon is completely torn, without any external influence, 
or any particular functional demands.—R. J. Dittrich, M.D., Wichita, Kansas. 


Zur FRAGE DER ENDRESULTATE DER UNBLUTIGEN BEHANDLUNG DER ANGEBORENEN 


HUFTGELENKSVERRENKUNG. (End Results of Bloodless Treatment of Congenital 
Dislocation of the Hip.) Heinz Beck. Deutsche Ztschr. f. Chir., CCXXXIV, 723 
1931. 


The author has made an analysis of end results in patients whose immediate results 
were functionally and anatomically correct. This study revealed a high percentage of 
poor results occurring during adolescence. Only one-third of the cases reexamined 
could be designated as being permanently cured, clinically and roentgenographically. 
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In a small portion without clinical symptoms, the x-ray examination showed beginning 
unfavorable conditions. The majority of the cases showed functionally and roentgeno- 
graphically a regression, caused mainly by a defective development of the acetabulum, 
especially in its upper portion, and disturbances of growth in the roof of the acetabulum. 

Any further improvement in our technique of reduction may well improve our im- 
mediate results, but will not prevent the late changes. 

The fate of the patient cannot be decided before adolescence. With the appearance 
of symptoms it is possible by relief from weight-bearing, or by a plastic operation on the 
roof of the acetabulum, to prevent an aggravation of symptoms, provided the head is 
still in the socket. If the head has proceeded upward, however, then only an osteotomy 
can produce a functional improvement. 

The analysis is based on examination of 162 dislocations in 115 patients. The prin- 
cipal causes of disability were coxa vara, coxa valga, defective development of the 
acetabulum, and disturbances of growth in the roof of the acetabulum.—R. J. Dittrich, 
M.D., Wichita, Kansas. 











SLIPPING OF THE Upper Femorat Epipuysis. A Srupy or Seventy Cases. Albert 
B. Ferguson and M. Beckett Howorth. J. Am. Med. Assn., XCVII, 1867, Dec. 19, 
1931. 

In reviewing seventy cases of slipped upper femoral epiphysis the authors found 
that overweight children were more susceptible to the condition due to greater stress on 
the hip, that trauma played an important part by merely adding insult to a hip already 
injured by infection, and that the condition occurs during the rapid growth period of 
adolescence. The pathological picture is that of sclerosis about the neck, followed by 
vascular disturbances. This results in weakening at the epiphyseal disc, predisposing 
to slipping. 

Preslipping, slipping, quiescent, and residual stages are described. For best results 
from treatment early diagnosis is necessary. Rest is the most important factor in pre- 
slipped hips and in hips that have slipped less than three-eights of an inch. More than 
three-eights of an inch slipping early in the disease and recently should indicate closed 
reduction. In old cases with that much slipping, open reduction or subtrochanteric 
osteotomy is advised. There is no relation between deformity and function.—Ruth Jack- 
son, M.D., Dallas, Texas. 





Scotiosis. Eriotocy, PATHOGENESIS, AND PREVENTION OF EXPERIMENTAL Rorary 

LATERAL CURVATURE OF THE Spine. Eben J.Carey. J. Am. Med. Assn., XCVIII, 

104, Jan. 9, 1932. 

The author gives an interesting discussion of the etiology, pathogenesis, and pre- 
vention of experimental rotary lateral curvature of the spine. Scoliosis is a special sign 
of the imbalance of muscle and bone growth of the motor system of the back. The most 
frequent insidious cause of idiopathic structural scoliosis is chronic inanition and mal- 
nutrition. 

The types of scoliosis were studied by the use of a dynamic muscle-bone balance 
model of the spine. It is almost impossible to conceive the number of possible combina- 
tions of muscular imbalance, and it is almost impossible to assign to any single muscle 
group or combination of muscle groups the cause of a specific curvature of the spine. 
The convexity of the laterally deviated spine may be toward either the stronger or 
weaker muscle side, depending upon the group of muscles involved. The degree of 
rotation also depends upon the group of muscles involved. 

The problem of scoliosis, it is concluded, is fundamentally one of prevention of all 
conditions which upset the normal dynamic balance of muscle and bone during the 
growth period, which leads to. undernourishment of the child.—Ruth Jackson, M.D., 
Dallas, Texas. 
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SURGERY OF SUPPURATION IN THE F'AscIAL SPACES OF THE THIGH. J. E. Milgram. J. 

Am. Med. Assn., XCVIII, 117, Jan. 9, 1932. 

Dr. Milgram gives an interesting presentation of the fascial spaces of the thigh as 
described by Dr. Henry J. Prentiss, late professor of Anatomy at the University of lowa. 
The anterior and posterior compartments communicate over the greater trochanter 
under the “ vaginal”’ fascia, and the popliteal space belongs in a special sense to the leg and 
not to the thigh. Once in these spaces or compartments, pus may travel a very long 
way into communicating spaces. Compartment infections may be initiated by infected 
hematomata of a compartment, diabetic ‘cellulitis’, embolization after operative pro- 
cedures, direct introduction, and extension of nearby purulent foci. 

Treatment requires accurate preoperative localization of the primary focus, efficient 
drainage of same and of involved compartments.—Ruth Jackson, M.D., Dallas, Texas. 


ABSENCE OF THE CERVICAL SPINE. K.IppEL-FEIL SYNDROME. George I. Bauman. 

J. Am. Med. Assn., XCVIII, 129, Jan. 9, 1932. 

Six cases showing Klippel-Feil syndrome, or numerical variation of the cervical 
vertebrae, with more or less complete fusion into one mass accompanied by other anom- 
alies, are presented. 

The classic symptoms are absence or shortening of the neck, lowering of the hair 
line on the back of the neck, and limitation of motion. Other symptoms may be present, 
such as torticollis, mirror movement, facial asymmetry, dorsal scoliosis, difficulty in 
breathing and swallowing. 

Treatment is of no avail. Prognosis as to life is good.—Ruth Jackson, M.D., Dallas, 


Texas. 


FRACTURES OF THE Upper END oF THE Humerus. Sumner M. Roberts. J. Am. Med. 

Assn., XCVIII, 367, Jan. 30, 1932. 

Twenty-six cases of injuries to the upper end of the humerus above the level of the 
surgical neck are discussed. Fracture of the greater tuberosity, usually associated with 
other fracture or dislocation, is best treated by fixation in abduction. If dislocation is 
present, the fractured fragment usually returns to position, when the dislocation is 
reduced. Open operation is usually indicated in epiphyseal separations for exact reposi- 
tion. Transverse fractures of the surgical neck occur in young people, are prone to dis- 
placement, and frequently require open operation. Comminuted fractures occur in 
elderly people and since displacement is not a feature, simple fixation suffices and early 
motion is desirable. There is a marked tendency to dispense with prolonged fixation 
and the position of abduction, and use simpler fixation and early active motion. The 
results are satisfactory.—Ruth Jackson, M.D., Dallas, Texas. 





PULMONARY INFARCTION AND PULMONARY EMBOLISM IN ORTHOPEDIC SuRGERY. Carl 
E. Badgley and F. Janney Smith. J. Am. Med. Assn., XCVIII, 467, Feb. 6, 1932. 
Very little has been written concerning pulmonary complications in orthopaedic 

cases. In one year eight cases of infarction and one of embolism occurred in the Ortho- 

paedic Service of the Henry Ford Hospital. 

Pulmonary infarction and embolism are not uncommon complications after fracture 
of the lower extremities or operation on them. The appearance of clinically recognizable 
femoral thrombophlebitis renders the probability of subsequent fatal pulmonary em- 
bolism unlikely. The interval between fracture and infarction is longer than between 
operation and infarction. 

Local treatment should be withheld in any fracture case presenting pleural pain, 
unexplained temperature, or bright blood in the sputum. 

The oxygen tent is of value in allaying respiratory distress in moderate-sized pul- 
monary infarctions.—Ruth Jackson, M.D., Dallas, Texas. 
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A New OPERATION FOR RECURRENT DISLOCATION OF THE SHOULDER. Edson B. Fowler. 

J. Am. Med. Assn., XCVIII, 476, Feb. 6, 1932. 

An operation for recurrent dislocation of the shoulder, which is easy to perform, does 
not violate the mechanical or physiological laws, gives a permanent cure with a perfect 
function in practically all cases, and requires a short period of disability, is here described. 

A fascial strip is passed through a drill hole in the coracoid process, through an open- 
ing in the mid-anteromesial portion of the capsule under the neck of the humerus, and 
through the capsule mid-posteriorly between the teres minor and infraspinatus, and then 
through a drill hole in the acromion. The arm is abducted to ninety degrees and the 
fascial strips drawn taut under the neck of the humerus, and the fascial ends sutured 
back on themselves. 

Arm is carried in a sling for ten to fourteen days; at the end of six to eight weeks 
there is normal function.—Ruth Jackson, M.D., Dallas, Texas. 


Hypoca.tceMIA FoLLowinG EXPERIMENTAL HyPERPARATHYROIDISM AND ITS POSSIBLE 
Sieniricance. A. Bodansky and H. L. Jaffe. J. Biol. Chem., XCIII, 543, Oct. 
1931. 

Parathormone injection into a series of guinea pigs produced the experimental hyper- 
parathyroidism with hypercaleaemia. Hypocaleaemia observed several days after 
discontinuance of parathormone administration was considered as due to a rapid re- 
deposition of calcium in the previously depleted bones; phosphorus retention was 
associated with this hypocalcaemia. It is also suggested that a temporary dysfunction 
of the parathyroid glands may have been caused by the prolonged parathormone admin- 
istration. This, the authors believe, may explain analagous developments following 
removal of parathyroid adenomata in osteitis fibrosa cystica.—W. Hamsa, M.D., lowa 
City, Iowa. 


INDICATIONS AND TECHNIQUE OF ARTHRODESIS FOR TUBERCULOSIS OF THE Hip. A. 

Richard and A. Elbim. J. de Chir., XX XIX, 1, Feb. 1932. 

The authors discuss the evolution of the bone graft in arthrodesis of the hip and 
insist upon prolonged immobilization, because up to a certain point the graft undergoes 
absorption. They believe that the arthrodesis is contra-indicated in cases with renal 
tuberculosis or where there are other severe visceral lesions. Likewise, it is contra- 
indicated when there is ankylosis of the opposite hip and when there is an abscess in the 
region of the operative incision. It is also dangerous to operate upon a very acute 
tuberculous hip with marked adenopathy and infiltration of the periarticular tissues. 

In children the authors believe that tuberculosis of the hip often heals under ortho- 
paedic treatment either by immobilization in plaster or continuous traction and, depend- 
ing upon the severity of the disease, the results may be absolute ankylosis or a useful 
range of movement may be obtained. However, there are certain cases which do not 
heal without operative intervention. One type is that in which, after three or four years 
of conservative treatment, the disease is still active. Another type is that in which 
there is a relapse after an apparent cure. A third type is that in which the disease 
is apparently rapidly progressive and very severe with marked destruction of the 
acetabulum. 

In other words, the authors believe that in adults all cases should be arthrodesed, 
but that the operation should be done at an opportune time; while in children severe 
cases should be arthrodesed, and mild cases should be treated conservatively and then 
operated upon if conservative treatment does not effect a permanent cure within three 
or four years. 

They discuss the technique and describe two procedures for extra-articular arthro- 
desis. One is through a Z-shaped incision. The anterior portion of the wing of the ilium 
and the great trochanter are exposed, and a large thin pedicle graft is turned downward 
from the ilium and inserted into a graft in the trochanter. In the other the trochanter 
and ilium are exposed through a straight lateral incision and a wide thin osteoperiostea! 
graft from the tibia is placed across the space between the trochanter and the ilium, one 
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end being inserted under a bone flap in the ilium and the other into the split trochanter. 
The authors favor the flexible graft from the side of the ilium and report fifty-three cases, 
seven of which were in adults.—J/. Albert Key, M.D., St. Louis, Missouri. 
SurvVEY OF ANTERIOR POLIOMYELITIS AT GRASSLANDS Hospitrats. Bernard Charles 
Hecht. Med. J. and Record, CX XXIV, 19, Jan. 6, 1932. 
A review of the cases of anterior poliomyelitis treated in the Grasslands Hospitals 
over a seven-year period, starting in 1925 with three cases and ending with ninety-six 
The age incidence was greatest up to five years. Gastro- 


cases in 1931, is given. 
The author advocates 


intestinal upsets were prominent in the prodromal symptoms. 
spinal taps in suspected cases. The usual spinal fluid cell count was below 200 cells 
per centimeter, but cell counts over 1000 were observed. As a rule, the high cell counts 


indicated a poorer prognosis. The cell count had a tendency to drop rapidly and by the 


fourth week was practically normal. 

Seventy-five to one hundred cubic centimeters of convalescent human serum was 
given by all routes. He gained the clinical impression that the serum was of some value; 
however, certain cases went on to paralysis despite serum therapy while some had weak- 
ness of muscle groups which cleared up within three weeks. The mortality rate of cases 
of true bulbar paralysis remained about the same in spite of the use of the Drinker 
apparatus. 

The author believes that the large number of cases which have recovered without 
paralysis may be due to the fact that the abortive type is more often recognized. The 
follow-up care of supposed abortive cases he considers just as important as the treatment 
of paralyzed cases, since some later exhibit imbalance of intrinsic muscle groups which 
lead to deformities.—Robert Zollinger, M.D., Cleveland, Ohio. 


TUBERCULOSIS OF THE DIAPHYSIS OF THE FEMUR. William L. Corcoran. Med. J. and 


Record, CXXXIV, 109, Feb. 3, 1932. 

The author reports a case which clinically was tuberculosis about the knee joint. 
However, roentgenograms suggested that there was periosteitis in the lower third of the 
The patient was a white girl, ten years old, with astrong 
She had complained of pain, tenderness, and disability 

The patient responded to treatment for tuberculosis 
There was no shortening of the 


femur with a synovial effusion. 
family history of tuberculosis. 
of the left knee for one month. 
and in two and one-half years she was attending school. 
left leg. Roentgenograms showed a residual osteomyelitic involvement with osteo- 
porosis in the area of the knee. The author points out that a joint may be involved by 
extension from the periosteum of the shaft and vice versa if the capsule extends beyond 
the epiphyseal plate.—Robert Zollinger, M.D., Cleveland, Ohio. 


ABorTIVE PoLIOMYELITIS: Report or Two Cases. J. H. Musser and L. A. Monte. 
New Orleans Med. and Surg. J., UXXXIV, 475, Dec. 1931. 
Two cases of this disease are reported as follows: Colored girl, aged nineteen years, 
was admitted to the New Orleans Charity Hospital on September 25, because of head- 
Physical examination showed nothing further than rigid- 


ache and stiffness of the neck. 
Lumbar puncture showed a 


ity of her neck muscles and temperature on admission 102. 
cell count of 750 with seventy per cent. polymorphonuclears and thirty per cent. lympho- 
cytes. Globulin was one plus; Wassermann, negative; no organisms were observed in 
the culture or smear. Second day, temperature normal and remained so. Lumbar 
puncture few days later showed clear fluid not under pressure; cell count had fallen to 
180. Patient discharged six days after admission without any evidence of involvement 
of the central nervous system. 

Second similar case is reported; the authors say that they are unaware of any mor- 
bid conditions except poliomyelitis which would cause an increase in the spinal cell 
count comparable to these reported, and which had been followed by such a prompt 
drop. 
It is the mild cases which presumably are responsible for the spread of poliomy- 


elitis—Hdward S. Hatch, M.D., New Orleans, Louisiana. 
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PosTOPERATIVE Use or TuEeRAPevTic Pooits. C.L. Lowman. Northwest Med., XXX, 

538, Dec. 1931. 

The hydrogymnasium was established in the Orthopaedic Hospital-School in Los 
Angeles in 1924. The patients are lifted into and out of the water on an electrically 
operated table, and acute, chronic, and postoperative cases of poliomyelitis are treated 
under water; also spinal fusion cases of Pott’s disease, scoliosis, and fractures are exer- 
cised while in waterproof splints, muscle exercise and stimulated metabolism being ob- 
tained without spinal movement. A much wider range of movement can be obtained 
without muscle spasm. In the spinal fusion cases the treatment may begin by the eighth 
or ninth week. Reduced congenital hips can obtain knee and ankle bending with active 
abduction and extension, followed by ‘“‘straddle walking”’ with the greatest ease in the 
buoyant water without danger of slipping and falling. This shortens the period of 
inactivity and circulatory stasis, and the expense of hospitalization is diminished from 
fifteen to twenty-five per cent. The rule is to use only active motion of the affected 
joints within a painless are. Inhibitory spasm does not occur, because the patient’s 
attention is directed toward distal normal parts and away from the operated area. Ten- 
don transplants are activated earlier and with greater safety through gravity elimination 
in water. With the water up to the axillae the patient’s weight is reduced to from one- 
sixth to one-eighth normal. Gradually the patient exercises in shallower water, thus 
increasing function and weight-bearing. Compressed-air, underwater massage helps 
greatly in relieving muscle spasm in early follow-up treatment of fractures. 

The patients with draining sinuses or infected wounds are placed in a hypertonic 
salt pool composed of 500 pounds sea salt and 200 pounds magnesium sulphate in 2100 
gallons of water. Cases of osteomyelitis may become surgically clean in this solution. 
The author recites a case of open knee-joint infection which improved greatly while 
being exercised in this pool. 

The author’s conclusions are: First, underwater exercise promotes earlier return of 
function in operative bone and joint work than can be obtained by almost any other 
method. Second, the physiological use of parts affected and the rest of the body im- 
proves metabolism and hastens the healing process. Third, movement without spasm 
and joint friction is possible through a large are. Fourth, motion and weight-bearing 
can both be accurately scaled to dosage, either separately or together. Fifth, the morale 
of long-drawn-out chronic cases is greatly heightened. Sixth, hospitalization time is 
greatly shortened, and economy results.—Charles Lyle Hawk, M.D., Los Angeles, Cal- 


ifornia, 


SYNDACTYLIZING THE FINGERS PRELIMINARY TO SKIN GRAFTING. Adalbert G. Bett- 

man. Northwest Med., XX XI, 70, Feb. 1932. 

The author presents a system of repair of scar-contracted fingers in which he first 
removes the scar tissue from the flexor surfaces and then undermines the edges of the 
normal skin, forming longitudinal flaps, which are turned outward and sewed edge to 
edge, making an unbroken wound on the volar surface of the involved fingers. This 
is covered by a pedicle graft from the abdomen. After ten days the fingers are separated 
and the raw edges sutured. 

This method provides ample graft material for the denuded surfaces and, rendering 
the area an unbroken grafting surface, reduces infection to a minimum.—Charles Lyli 
Hawk, M.D., Los Angeles, California. 


FRACTURES OF THE LEG. IMPROVEMENT ON THE DeLBET MetuHop. John H. Besson. 

Northwest Med., X X XI, 74, Feb. 1932. 

The author discusses the merits of the Delbet splint, and emphasizes the necessity 
of early mobilization in ankle and lower leg fractures. He presents what he believes to 
be an improvement on the Delbet splint, which is made of four strips of sixteen to twenty 
thicknesses of crinoline basted together and impregnated with plaster cream or powder. 
The author uses instead ordinary plaster splints of twenty thicknesses of three-inch 
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crinoline each and these are applied carefully over the bony contours of the tibial tuber- 
Walking with or without crutches may be begun as early as ten 


osities and malleoli. 
In cases of fracture in the upper portions of the tibia an un- 


days after the accident. 
padded case with a Bohler walking stirrup should extend to the mid-thigh. 

Internal massage, or early use of the limb, is of primary importance; if this cannot be 
done, then Mommsen’s tapping apparatus in the heel is of benefit. The author condemns 
the well-padded cast, which Calot characterizes as ‘‘veritable floating trousers’”’, and 
believes that they prolong unnecessarily the disability of fracture cases, five to six 
months for Pott’s fractures and eight months for tibial and fibular fractures being en- 
tirely too long.—Charles Lyle Hawk, M.D., Los Angeles, California. 


INDICATIONS DES INTERVENTIONS SANGLANTES DANS LE MAL DE Port bE L’ENFANT. 
(Indications for Surgical Intervention in Pott’s Disease of Childhood.) André 
Richard et Jean Calvet. Presse Méd., XX XIX, 1849, Dee. 16, 1931. 

This study emanates from the Maritime Hospital at Berck-Plage and therefore 
merits serious consideration. 

While the authors cite only eight brief case reports, these are quoted as illustrative 
“observations” and apparently the paper is based on a considerable number of cases of 
tuberculosis of the child’s spine treated by open surgery. 

In operations for fixation the Albee method is employed; the graft, however, is ob- 
tained by chisel and mallet and the spinous processes are split “‘by hand’’ without resort- 
It is quite evident that the authors in selected cases favor 


ing to hammer pounding. 
The usual indications and 


and employ this method in children over seven years old. 
The authors lay stress on continuing with the ordinary 


contra-indications are given. 
heliotherapy, proper rest and food, 


modern general antituberculous régime, such as, 
cast and brace protection, etc., ete. 

The operative cases are placed in three groups: 

(a) Those children in which evolution of the disease is excessively prolonged. 

(b) Those children who present great secondary deformities. 

(c) Those older children (thirteen to seventeen years) in whose cases the vertebral 
lesion comports itself as in the adult. 

In addition to internal bone-graft splinting, the authors occasionally resort to other 
surgical methods in spinal tuberculosis, viz: 

(a) Resection of the spinous processes for aesthetic reasons or because of skin ulcer- 
ations over the subcutaneous bony prominences. 

(b) Costotransversectomy (one case report). In cases of paraplegia to relieve the 
extradural pressure of an abscess. 

(c) Removal of the abscess in toto and sequestrectomy. 
their patients in whom this operation had been done elsewhere. As yet it has not been 
The authors eall attention to the seriousness of this surgical 


The authors cite two of 


tried at Berck-Plage. 
intervention and are not in favor of attempting the entire removal of the abscess. On 
the other hand they seem to be inclined to perform the latter operation (sequestrectomy 
in suitable cases where the indications seem clear-cut. So far they have not done it. 
Emil S. Geist, M.D., Minneapolis, Minnesota. 


La R&pucTION DES FRACTURES DE JAMBE PAR TRACTION M&CANIQUE SOUS L’ EcCRAN 
RapioLoaique. (Reduction of Leg Fractures by Traction on the X-Ray Table. 
Merle D’Aubigné. Presse Méd., XX XIX, 1891, Dee. 23, 1931. 

A worth-while report of fifty-two cases of oblique and transverse fractures oi the 
tibial and fibular shafts. Perineal post and leg traction device are a portion of the equip- 
ment of the x-ray table. Like Boéhler, the author insists on the importance of as early 
treatment as possible following the injury. Delay is always harmful. The author 
stresses: (a) local anaesthesia, (b) early reduction, (c) reposition by heel traction (non- 
skeletal) under constant x-ray control, (d) immobilization by plaster-of-Paris modified 
Delbet-Quénu cast, with little or no padding.—Emil S. Geist, M.D., Minneapolis, Minne- 


sota. 
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L’ ACCELERATION DE LA CROISSANCE DES FfimuRs FRactTuRES CHEZ L’ENFANT. (Growth 
Acceleration Following Fracture of the Femur in Childhood. Pierre Marique. 
Presse Méd., XX XIX, 1905, Dec. 26, 1931. 

The author reviews the literature and adds a case of his own (a seven-year-old girl), 
in which the fractured femur was two centimeters longer than its fellow approximately 
two and one-half years after union had occurred. 

The author concludes that in the femoral fractures of childhood some shortening 
due to malposition or overlapping can be compensated for by occasional activation of 
growth in length; further, that cases with good apposition and union may eventuate 
with too long a leg. 

The author attempts to explain the process after the theories of Leriche and Poli- 
eard.—Emil S. Geist, M.D., Minneapolis, Minnesota. 


A Propos DE LA VERRUE PLANTAIRE. (Plantar Warts.) Marcel Joly. Presse Méd., 


XXXIX, 1930, Dee. 30, 1931. 

Since this painful and annoying condition is frequently encountered in the office of 
the orthopaedic surgeon, the reviewer thought it not amiss to call attention to Joly’s 
letter. The author is electroradiologist of the Hépitauxr de Paris. He stresses the 
importance of radiations of short-wave length whether obtained from x-ray or radium 
sources. He calls attention to the usually brilliant, curative result of one ten-minute 
exposure. 

(In the opinion of the reviewer, the diagnosis of this condition is often up to the 
orthopaedic surgeon, while the treatment had better be left to the dermatologist or 
radiologist. Emil S. Geist, M.D., Minneapolis, Minnesota. 


TORTICOLIS PAR SUBLUXATION DE L’Axtis. J. Gourdon. Presse Méd., XL, 92, Jan. 16, 


1932. 

A case report, which is well done. Indirect injury. 
the patient voluntarily turned his head suddenly and thereby forcibly produced the 
lesion. Reduction without anaesthesia. No postoperative dressing of any kind.— 

Emil S. Geist, M.D., Minneapolis, Minnesota. 


While lifting a heavy object, 


Srawy KrzyZOWO0-BIODROWE W SWIETLE NasNowszycu BapAn. (Sacro-Iliac Articula- 
tions From Viewpoint of Recent Researches.) Z. Neyman. Pols/:i Przegl. Radjol., 

VI, 21, 1931. 

The author tries to standardize the technique of x-ray investigation of this articu- 
lation, emphasizing particularly the taking of strictly symmetrical pictures in direct pro- 
jections, showing the separation of the anterior and posterior contours of the upper and 
lower borders of the joint. In regard to the diagnosis of this articulation, he discusses: 
1. Physiological variations, 

2. Developmental anomalies, 

Inflammatory conditions, acute or chronic, 

4. Tuberculosis and syphilis, 

5. Neoplasm, 

6. Chronic, post-traumatic conditions with marginal sclerosis, 
Pure trauma. 

In regard to the differential diagnosis he follows and cites the statistics of Miltner 
and Lowendorf of our clinie.—A. Sleindler, M.D., Iowa City, Towa. 
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PouURAZOWE SKOSTNIENIE PRzYKLYKCIOWE KOoLANA (t. zw. Chroba Pellegriniego if 
Stiedy). [Metatraumatic Paracondylomatous Ossification of Knee (Pellegrini- 
Stieda’s Disease).| M.Ossowski. Polski Przegl. Radjol., V1, 43, 1931. 

After direct or indirect traumatism of the knee accompanied by very protracted 
complaints, the radiological examination reveals in a great number of cases the presence 
of a small shadow in the neighborhood of the internal condyle of the femur. From the 
operative findings of Pellegrini we know that these shadows are due to ossification in the 
connective tissue of the joint capsule in the neighborhood of the internal condyle, or to 
small periosteal tears about the internal condyle. Fifteen cases of this type are de- 
scribed by the author. He believes that the condition is due to ossification and scar 
tissue developed as the result of lesions of the capsule and of the capsular ligament.— 

A. Steindler, M.D., Iowa City, Towa. 


Two Cases or Bracnuypactyuia. A. E. Perley. Radiology, XVII, 1056, Nov. 1931. 

One case was unilateral and involved the fourth metacarpal; the other was bi- 
lateral and presented shortened fifth metacarpal bones. A familial history existed in 
both cases. 

Bilateral congenital malformations can be traced usually to heredity, while the uni- 
lateral may be explained on principles of embryonic pressure defects.—J. Kulowski, 
M.D., Iowa City, Iowa. 

SoME OBSERVATIONS ON THE TREATMENT OF BONE Sarcoma. Umil G. Beck. Radi- 

ology, XVII, 1270, Dec. 1931. 

This article recites the history of two cases of bone sarcoma under treatment and 
observation for a number of years. 

The first, a four-year-old girl, developed a tumor of the right thigh. A tentative 
diagnosis of sarcoma was made and exploration, to be followed by amputation at the hip 
in case the diagnosis were verified, was advised. The exploration was allowed but the 
amputation refused. In October 1923, the exploration was made and the entire tro- 
chanter, with as much of the enlarged portion of the femur as was feasible, was removed. 

Six platinum needles of radium, 1214 mg. each, unscreened and fastened to wires, 
were inserte into the excavation in the bone; the wound was packed with gauze and 
temporarily Closed. The radium was removed six hours later. On October 23, 26, 29, 
and November 5, 3714 mg. of radium was inserted into different parts of the still open 
wound and left for four hours each time. X-ray treatment was given later. The wound 
later filled with granulations and the skin regenerated. 

The patient regained her lost weight and developed into a healthy, lively child. 
Radiograms were made at intervals; and the last one, five years after operation, showed 
almost normal regeneration of the femoral neck with reenforcement of the bone lining 
the old cavity. The patient was reported, in November 1930, as being perfectly well. 

The second case, a woman, developed a tumor of the left wrist in November 1907. 
Dr. N. Senn diagnosed it as a very malignant type of 


She was then thirty years of age. 
This was refused, but removal of 


sarcoma, and advised amputation above the elbow. 
two carpal bones was allowed. The tumor invading these bones proved to be osteo- 
genetic sarcoma. ‘The author gave after-treatment with the crude x-ray apparatus of 
that day, with no measurement of dosage. 

There was prompt recurrence and amputation below the elbow was done on June 1, 
1907. Six months later a small growth appeared in the scalp of the occiput, which was 
removed and proved to be a spindle-celled sarcoma. Radium was applied in the open 
wound, and no recurrence occurred until 1924, when the patient returned with pain in 
the chest, loss of weight, and cough. At this time four rapidly growing tumors appeared 
in her scalp, which on removal proved to be fibrosarcomata. The wounds were treated 
with radium and healed within two months; but roentgenograms of the right lung showed 
a shadow clouding the entire upper lobe and two small round tumor shadows in the lower 


lobe. 
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Hemorrhages from the lung occurred, with fatal termination in the following year. 

The apparent success in the first case the author ascribes to the direct implantation 
of radium in the open wound; and he believes that his lack of success in other cases is due 
to the fact that metastatsis in the lung had taken place before treatment was instituted. 
Edward N. Reed, M.D., Santa Monica, California. 


MvuTATIONS CALCIQUES DANS LA GUERISON DU RACHITISME EXPERIMENTAL. (Calcium 
Changes in the Healing of Experimental Rickets.) Jean Morelle. Rev. Belge des 
Sciences M éd., II1, 874, Aug.-Sept. 1931. 

An experimental study on the rat which is well written and illustrated. For the 
cure of the artificially produced rachitis, the author used irradiated ergosterol. Among 
his conclusions are the following: 

(a) In the healing of experimental rickets, the subepiphyseal spongy bone in the 
vicinity of the lesion provides, in part at least, the necessary calcium elements. 

(b) The subepiphyseal zone constitutes a mobilizable calcium reserve, easily ap- 
propriated by the organism. 

The illustrations are very convincing. —Emil S. Geist, M.D., Minneapolis, Minnesota. 


A Propos DE LA PARALYSIE OBSTETRICALE DU MEMBRE SupbrRieUR. La BurTse 
GLENOIDIENNE PosTERIEURE DANS LA LUXATION HABITUELLE SouSs-ACROMIALE. 
ErupE pe CEeRTAINS SIGNES CLINIQUES DU Dé&sButT. (Contributions to Obstetrical 
Paralysis of the Upper Extremity.) H. L. Rocher. Rev. d’Orthop., XVIII, 45, 
1931. 

Report of a case of severe obstetrical paralysis with inward rotation and pronation 
deformity, with flattening of the humeral head and posterior dislocation. The very 
marked pronation contracture of the forearm of 180 degrees was associated with disloca- 
tion of the upper end of the radius forward and with subluxation of the ulna backward. 
This patient was subjected to several surgical procedures, of which one was performed 
for the purpose of overcoming the forced pronation; the others to obtain more or less 
free range of motion of the shoulder joint. A rib graft was inserted into the posterior 
portion of the glenoid cavity to overcome the tendency to posterior dislocation. This 
was done in preference to the detortion operation of the humerus by osteotomy.— 

A. Steindler, M.D., Lowa City, Lowa. 


Trois Cas p’'OsTéOCHONDRITE DE L’EpauLe. (Three Cases of Osteochondritis of the 

Shoulder.) KE. Sorrel et P. Bufnoir. Rev. d’Orthop., XVII, 56, 1931. 

The authors report three observations from the Maritime Hospital of Berck. All of 
these showed an affection of the upper extremity of the humerus which, by its clinical 
character and the radiographic signs, revealed itself as an osteochondritis similar to the 
osteochondritis of the upper end of the femur. All three observations showed great 
analogies to osteo-arthritis tuberculosa, but in all three cases tuberculosis could be 
eliminated. There was no swelling of the shoulder joint, no infiltration of the tissue, 
very little muscular atrophy, no abscess formation, no cavities, no sequestra, no necrosis 
The affection resembled the osteochondritis of the hip, particularly in its radiographic 
development. The authors call the affection an osteochondritis of the humerus and 
believe that no such case has been described before, although osteochondritis in other 
bones has been found,—for instance, in the scaphoid of the carpus and tarsus, in the 
semilunar, in the condyles of the humerus, in the patella, and in the os ischii and pubis, 
in the astragalus, and in the vertebral bodies. It is merely a rarefaction of the bone, 
probably of vasomotor origin, which tends to spontaneous cure. The authors do not 
express themselves upon the remoter pathological basis of this condition.—A. Steindler, 
M.D., Iowa City, Towa. 


La MaLapDIgE DE PELLEGRINI-STIEDA. (The Pellegrini-Stieda Disease.) R. Pétrig- 
nani. fev. d’Orthop , XVIII, 105, March 1931. 
This disease is characterized by the existence of a bony formation about or at the 
internal condyle of the femur. It is always of traumatic origin and was first described by 
Kohler (1903), then by Stieda and by Pellegrini (1905). The ages of the patients in the 
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literature ranged from twenty-five to forty years and the disease is much more frequent than 
generally believed. Of 136 cases in the literature there were sixty-seven reported in 
Germany and thirty-six in Italy. The disease is always of traumatic origin, and usually 
there is a slight traumatism, often quite negligible. As for the origin of the pathological 
formation the viewpoints differ; some believe it is of periosteitic origin, others think that 
it originates in the connective tissue. 

The subjective symptoms are pain and functional impairment; objective symptoms 
are swelling and sometimes hydrarthrosis, rarely hemarthrosis of the knee. The condi- 
tion is mostly unilateral; bilateral involvement is rare. The course differs; in some cases 
improvement occurs in eight days while in others the severity increases, giving a perma- 
nent disability in many cases. ‘The treatment consists of immobilization with compres- 
sive bandages,—plaster is not necessary. Complete immobilization of from ten to fifteen 
days with the use of hot air is sufficient; then careful walking exercises are instituted. 
In protracted cases diathermy, infra-red ray, hot air, ete. may be used.—A. Steindler, 
M.D., Iowa City, Iowa. 


FRACTURES AND DISLOCATIONS OF THE TARSUS: AN ANALYSIS OF A SERIES OF 109 CASEs. 

A. R. Shands, Jr. Southern Med. J., XXIV, 1019, Dee. 1931. 

This is a statistical report from the examination of the roentgenograms taken at the 
Emergency Hospital at Washington, D. C., over a period of four years. In a total of 
1,069 injuries of the foot, there were 744 showing evidence of fracture or dislocation. 
Fractures of the ankle mortice and each separate bone are separately classified and per- 
centages given. The fracture of the os calcis was the most frequent (48.7 per cent 
There were nineteen dislocations in this series.—F red G. Hodgson, M.D., Atlanta, Georgia. 


AcuTEe VERTEBRAL FRAcTURES WitHout Corp INsury. H. Earle Cornwell. Southern 

Med. J., XXV, 141, Feb. 1932. 

A series of 315 back injuries is discussed. 

The following conclusions are made: 

First aid is proper splinting, careful handling, treatment of shock. Better transfer 
face down. 

Early and thorough physical and x-ray examination, especially a good lateral view. 

Suspect fracture in every case of pain in the back following trauma. 

A negative x-ray is not always conclusive. 

Collapse of vertebra may occur even with good treatment. 

Complete reduction is desired, but good function may be obtained without it. 

Always treat patient first, fracture second. 

Excellent functional results frequently occur after severe comminuted fractures. 

Physiological fusion of vertebrae is to be desired and frequently occurs. 

Operative fusion is occasionally indicated. 

Hibbs’ spinal fusion is preferred by the author. 

Osteo-arthritis is a common complication in patients over forty years of age. 

More than one fractured vertebra is sometimes seen at different levels. 

The majority of back injuries are associated with other injuries. 

Manipulative reduction under anaesthesia in anterior compression fractures is rarely 
indicated. 

This type is usually reduced by gradual hyperextension on a frame, with or without 
traction. A body plaster cast may be used following reduction. 

Cervical fractures require special treatment. 

A period of twelve weeks is usually necessary for bed treatment and wearing a brace 
is necessary when ambulatory. A description of an excellent and simple bed hyper- 
extension frame is described in detail. Also the proper method of applying body casts. 

Fractures of the spine in the aged or very slight fractures can be treated by a few 
weeks’ rest in bed with boards under the mattress. 
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Too early weight-bearing, sitting, or walking should be avoided. 

Collapse of the body of the vertebra in cases which were properly treated is due to 
interference with the blood supply at the time of the injury. 

Supports should not be removed until the fracture is firmly healed. 
not be worn too long on account of muscle wasting and a mental disability. 

The psychological treatment of these cases is important. 

This is a very clear, concise, and logical résumé of the care of back injuries.—F. 
Hodgson, M.D., Atlanta, Georgia. 


Supports should 


MassIvE Bone Grarts: Report or Cases. Oscar L. Miller. Southern Med. J.. XXV, 


211, Mar. 1932. 

The general principles of bone grafting are discussed. A massive bone graft taken 
from the tibia, reenforced by osteo-periosteal particles is preferred by the author. Nine 
sases are reported in detail with excellent roentgenograms showing preoperative and post- 
operative results.—F. G. Hodgson, M.D., Allanta, (reorgia. 

PiasteR Cast, BoNE Pin Metuop IN Fractures OF THE Lower Lec. J. Warren 

White. Southern Med. J., XXV, 218, Mar. 1932. 

This is a modified method tor treating difficult fractures of the leg by direct skeletal 
traction and fixation with bone pins and plaster. The method has been simplified and 
no expensive apparatus is required. 

A modified ‘“‘ Yankee”’ drill is used to place modified bicycle spokes above and be- 
low the fracture. A modified horseshoe is used to put traction on the pins. After re- 
duction is obtained, a modified plumber’s pipe plug is used to fix the pins in the plaster- 
of-Paris. This seems to be a practical and inexpensive method of using direct skeletal 
traction and fixation.—F. G. Hodgson, M.D., Atlanta, Georgia. 


BuckEeT-HANDLE oR Loop FRACTURE OF INTERNAL SEMILUNAR CARTILAGE OF THE 
Surg. Clin. North America, X1, 731, 1931. 

In each, a diagnosis of bucket-handle 
The author 


KNEE Joint. M.S. Henderson. 

Three patients are presented, all women. 
type of fracture was made, sustained by operation, with early recovery. 
believes that a little thickening at the anterior attachment of the internal cartilage and a 
lack of total extension of the knee should suggest this type of semilunar cartilage injury 
A history of trauma followed by disability and usually by swelling is almost a necessity. 
Lastly, attacks when due to bucket-handle type of fractures are more prolonged and cre- 
ate more disturbance than when a pedicle flap is the cause of the derangement.—W. H. 
Hamsa, M.D., Iowa City, Lowa. 


OpEN TREATMENT OF FRacTURES. Wm. Darrach. Surg. Clin. North America, XI, 

577, 1931. 

The author makes the following indications which should be complied with before 
making an open reduction. 

1. That a satisfactory reduction cannot be obtained and maintained by more con- 
servative methods. 

2. That the expected result will be sufficiently better than that hoped for by closed 
methods to warrant the additional risk. 

3. That the patient presents no other contra-indications to operation. 

4. That the operator has at his command the technique, equipment, and skill re- 
quired for work. 

Asepsis is emphasized.—T7. H. Vinke, M.D., Lowa City, Lowa. 


Surg. Clin. North America, XI, 132 


, 


OsteiTis Fisrosa Cystica. T. A. Shallow. 
Dec. 1931. 
The author presents two cases of hyperparathyroidism. The first was a 
female, twenty-nine years old, with numerous fractures, all occurring following the 
slightest trauma; blood calcium of thirteen and ninety-five hundredths milligrams per 


white 
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100 cubic centimeters, and blood phosphorous of three and two-tenths milligrams per 100 
cubic centimeters. Following parathyroidectomy and removal of a thyroid adenoma, 
the fractures healed and the blood calcium and phosphorous values dropped to nine and 
four-tenths and two and eight-tenths, respectively. Histologic study revealed adeno- 
matous thyroid growth and normal parathyroid tissue. 

The second case was a white boy, twelve years old, with a markedly shortened leg 
(five inches) and a history of a slight fall one year previously. X-ray examination 
showed extensive cystic changes in the ilium and both femora with marked angulation of 
the femur of the shorter leg, with associated bone atrophy. Blood calcium and phos- 
phorous values were ten and eleven-hundredths and five and fifty-two hundredths 
milligrams, respectively. Considering this an arrested case of hyperparathyroidism, the 
patient was dismissed with support only.—W. H. Hamsa, M.D., Iowa City, Iowa. 


MALIGNANT CHANGES OccURPING IN BenIGN Giant CELL Tumors or Bone. Chan- 

ning C. Simmons. Surg., Gynec. Obstet., LILI, 469, Oct. 1931. 

This is an analysis of the giant-cell tumors of bone in the Registry of Bone Sarcoma 
previous to 1925. An end-result study is thereby presented of cases treated and ob- 
served over a five-year period. There was a total of 116 cases. The femur, tibia, 
radius, and jaws were the most frequently involved bones; the conclusions are as follows: 

1. Amputation cures 100 per cent. of giant-cell tumor, and the same may be ex- 
pected of resection or complete excision. 

2. Curetting cures sixty-three per cent.; combined with radiation, seventy-three 
per cent. 

3. Radiation alone cures seventy-five per cent. 

4. Coley’s serum (seven cases) cured forty-two per cent. 

5. Of those conservatively treated, seven and five-tenths per cent. died presum- 
ably of metastases. In three cases where microscopic comparative examinations could 
be made, the character of the lesions had changed from benign to malignant. 

6. There is no proved case of death from metastasis, although the above pre- 
sumptive data is almost incontestable. 

7. The type of giant-cell tumor, microscopically, apparently has little relation to 
the prognosis.—.J. Kulowski, M.D., Iowa City, Towa. 


Cystic DEVELOPMENT IN THE SEMILUNAR CarTILaGes. E. 8. J. King. Surg., Gynec., 

Obstet., LIII, 606, Nov. 1931. 

The author draws the conclusion from evidence presented that cysts of the semi- 
lunar cartilages are comparable in development to ganglia. There is an exaggeration of 
a normal secretory function of synovial cells. He refutes the congenital and lymphatic- 
origin hypotheses. Normal and pathological joint and cyst histology are discussed. 
The article is well illustrated with photomicrographs.— Richard McGovney, M.D., Los 
Angeles, California. 


OsTEOCHONDROMATOSIS OF THE KNEE JornT. Paul C. Colonna. Surg., Gynec. Obstet. 

LIL, 698, Nov. 1931. 

The author reviews the historical development of our knowledge of osteochondro- 
matosis and discusses four cases in the knee. 

Two main types are found (1) multiple loose bodies, (2) a diffuse type resembling a 
neoplastic process. Mechanical blocking is the most constant symptom, and the roent- 
genogram is the deciding diagnostic factor. 

The treatment is surgical; removal of the loose bodies in type 1 and synovectomy in 
type 2. 

The article is illustrated with roentgenograms, photographs of the gross appearance, 
and photomicrographs.—Richard McGovney, M.D., Los Angeles, California. 
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Tue THERMAL Errect or DIATHERMY IN THE TREATMENT OF JoINTs. G. Edstrém. 

Svenska Ldk.-tidning., XXVIII, 865, June 1931. 

The author has treated by diathermy the knee joints on living horses, and registered 
the intra-articular temperature; the experimental series comprises six cases. At a cur- 
rent of three-tenths amperes no difference in the temperature could be observed; at five- 
tenths amperes there was after about five minutes a rise of temperature of one degree, 
centigrade, inside the joint; at seven-tenths amperes the rise of temperature amounted 
to two to three degrees after five minutes, the rise after fifteen to twenty-five minutes 
amounting to four to five degrees. At a current of one ampere, burns rapidly occurred 
in the skin. The subcutaneous temperature was taken simultaneously by a special 
thermometer and was found to be four-tenths to one degree lower than inside the joint. 
The author adheres to Simons’ theory,—.e., that the diathermal effect is occasioned by 
resistance heat, whereas the dielectric heat component is of subordinate importance. 
Harald Nilsonne, M.D., Stockholm, Sweden. 


ON THE QUESTION OF LUMBAGO TRAUMATICA ON THE Basis OF MATERIAL FROM THE 
SratTe AccipENT InsurANCE. H. Nilsonne. Svenska Ldk.-tidning., XXVIII, 1257, 
1931. 

The author has perused the reports of 354 cases of lumbago reported to the State 
Accident Insurance as accidents during work. The material comprises injuries reported 
as lumbago, sprains, muscular ruptures, contusion, etc., of the back. Sprains in the 
gluteal region are included, as this region is functionally included in the lumbosacral 
group. The material of investigation does not include any case of skeletal injury. 

Out of these 354 cases, 249 were primarily acccepted and 105 primarily refused. Of 
the latter, twenty-six appealed with the result that the Insurance Council altered the 
decision in six cases 

Seventy-three and nine-tenths per cent. of the cases gave up work on the day of the 
accident, sixteen and nine-tenths per cent. on the first or second day afterwards, and 
nine and two-tenths per cent. only on the third day after the accident or later. Three- 
fourths of the cases of the group of lumbago thus interrupted their work immediately 
and, therefore, in this respect satisfy the claims from a technical insurance point of view. 
Most of the cases were of young persons. By adding together separately the cases above 
and below the age of forty-five, these groups are found to be proportioned as four to one. 
One would expect instead to find these injuries to occur more frequently in older work- 
men, in whom one has to reckon with a worn-out back, spondylitis deformans, ete. 
This fact seems to be against a so called rheumatic lumbago entering into the material 
to any great extent. The proportion of females to males is one to seventeen. The cor- 
responding figure for all cases of injuries reported to the State Accident Insurance is 
one to fifteen. In no case has invalidity followed, recurrence in one only. The duration 
of the sick period in cases taken at random has amounted to an average of twenty-four 
and three-tenths days. 

The conclusions to be drawn from this statistical investigation are that traumatic 
lumbago does not materially differ from other groups of injuries, so far as its technical 
insurance character is concerned. Both with regard to interruption of work, age, and 
frequency of recurrence, it is largely equivalent with other injuries sustained by accident. 
In the author’s opinion, therefore, the individual case should not be considered differ- 
ently, from the point of view of medical insurance, than other accidental injuries, just 
because there is something called lumbago rheumatica. 

The following are the lines along which the author wishes these injuries to be judged: 

(1). The back should have been exposed to some accident or to some event re- 
sembling an accident, at which, through something unforeseen, a sudden, severe strain 
has been made on the back muscles. 

(2). This accident should lead to immediate or almost immediate interruption of 
work. 
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(3). The effect of the accident should be some objectively demonstrable, functional 
disturbance of the back. 

(4). There should be a logical and biological connection between this functional 
disturbance and the reported nature of the accident. 


Ewrna’s Sarcoma. W. B. Carrell. Texas State J. Med., XXVII, 588, Dec. 1931. 

Ewing believes that the round-cell type of sarcoma which bears his name must 
primarily have its cell origin in the perivascular tissue and .not in the vascular 
endothelium, and therefore should be differentiated from the angio-endothelioma. The 
tumor grows and displaces bone in an expansile manner, resulting in a mass in the soft 
tissue after perforating the periosteum. The tumor is cellular throughout and does not 
produce bone as does osteogenic sarcoma. 

A typical case report is cited. EEwing’s sarcoma is especially interesting from the 
standpoint of differential diagnosis. It most frequently is confused with osteomyelitis 
and osteogenic sarcoma. It differs from osteomyelitis on the following points: 

1. No sequestra are present. 

2. Sarcoma is found most frequently in the middle of the shaft while osteomy- 
elitis is almost always found in the end of the bone. 

3. Periosteum in sarcoma ismore regular and not fragmented as it is in osteomy- 
elitis. 

The x-ray differs from osteogenic sarcoma in that: 

1. Ewing’s sarcoma appears in the middle instead of at the end of the shaft and 
has a more destructive lesion. 

2. Ewing’s sarcoma grows by expansion and gives a mottled appearance to 

the bone. 

Treatment: 

In early tumor, give heavy doses of x-ray therapy and then completely remove by 
excision, or amputation, followed by x-ray therapy over a long period of time. In case 
of metastasis use x-ray or radium therapy alone without amputation. 

Prognosis: 

The average duration of life is longer than that in osteogenic sarcoma, but reported 
cures are few and most die of metastasis to skin or viscera.—C. W. Gilfillan, M.D., 
Iowa City, Iowa. 


OsteiTis CysticA Fisprosa. James W. Nixon. Texas State J. Med., XXVII, 591, 

Dec. 1931. 

There are certain peculiar characteristics of osteitis fibrosa cystica which aid in the 
diagnosis and recognition of this condition. 

Osteitis fibrosa cystica is a cystic disease of bone. Chronic in type, it occurs before 
the twentieth year of life, this being thought to be due to some disturbance of bone 
structure; but it more recently has been thought to be due to a disturbance of endocrine 
origin, particularly hyperparathyroidism. The theory that has recently been enjoying 
the greatest favor is that of hyperparathyroidism, a case having been known to improve 
rapidly after removal of parathyroids, and the high calcium content of the blood returned 
to normal. 

Osteitis fibrosa cystica must be differentiated from: 

1. Rickets 

2. Osteogenic sarcoma 
3. Osteomalacia 

4. Bone abscess 

5. Paget’s disease. 


Operation is often necessary. Incision should be made through soft parts down to 
cyst and then the cyst wall crushed. Small portion of shell should be removed and con- 
tents examined. The walls of the cyst should be fractured and wound closed without 
drainage. In doubtful cases, Bloodgood has advised curettement and swabbing out 
cyst with fifty per cent. zinc sulphate solution.—C. W. Gilfillan, M.D., Iowa City, Lowa. 





